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CA-IR-205 

Ref: T-4, page 42, line 12 - page 43, line 8. 

The referenced section of testimony indicates that HECO's cost estimate ofthe test year 
retrospect expense was derived from terms set forth in a contract between Petrospect and HECO 
dated July 8, 2005. 

a. Please provide the calculations used to adjust the cost estimate to 2007 dollm's. 

b. Please provide the contract between Petrospect and HECO dated July 8, 2005. 

HECO Response: 

a. 

Inspection Expense Computation 

A. LSFO 
1. Recent Hisotorical Expense Incurred On LSFO Purchases 

Chevron-1/1/06-6/30/06 
Tesoro-1/1/06-6/30/06 

Volume 
2707950.6 
1418325.3 

Inspect Fees 
$18,291.52 
$17,556.15 

Costing 
Rate 

$ 0.00675 
$ 0.01238 

2. Forecast Costing Rates, 2006 Rates @ 2.5% inflation escalation per year 

Chevron 
Tesoro 

2007 
$ 0.00692 
S 0.01269 

3. Composite rate of 60% Chevron deliveries and 40% Tesoro deliveries, rounded 

LSFO 

B.DIESEL For CT 

2007 
$ 0.00920 

1. Recent hisotorical expense incurred purchases for Waiau delivered via pipeline 

Diesel-1/1/06-6/30/06 
Volume 

27036.0 
Inspect Fees 
$ 1,924.98 

Costing 
Rate 

$ 0.07120 

2. Forecast Costing Rates, 2006 Rates @ 2.5% inflation escalation per year, rounded 

Diesel To Waiau 
2007 

S 0.07300 
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Following is from HECO-405, page 3 of 3. 

Hawaiian Electric Company, Inc. 

DERIVATION OF FUEL EXPENSE 
(Petrospect Costs) 

Line 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

LSFO 

Honolulu 

Kahe 

Waiau-Steam 

Subtotal 

Waiau-Dlesel 

Subtotal 

Central Station Total 

Substation DG 

Grand Total 

(A) 
Fuel 

Consumption 
(Barrels) 

295,205 

5,685,644 

2,049,397 

8,030,246 

101,195 

101,195 

8,131,441 

40,109 

8,171,550 

(B)^ 
Petrospect 

Cost 
($/bbl) 

0.0092 

0.0092 

0.0092 

0.0730 

0.0730 

{C) = (A)x(B) 
(C) 

Fuel 
Expense 

($000) 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

3 

52 

19 

74 

7 

7 

81 

3 

84 

b. See attached file containing the "Petroleum Inspection Services Agreement" by and between 

Hawaiian Electric Company, Inc. and Petrospect, Inc. 
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PETROLEUM INSPECTION SERVICES AGREEMENT 

BY AND BETWEEN 

HAWAIIAN ELECTRIC COMPANY, INC, 

AND 

PETROSPECT, INC, 
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PETROLEUM INSPECTION SERVICES AGREEMENT 

THIS AGREEMENT ("Agreement") is dated as of July 8, 2005 ("Effective Date") by and 
between HAWAIIAN ELECTRIC COMPANY, INC., ("HECO"), a Hawaii corporation whose 
principal place of business is 900 Richards Street, Honolulu Hawaii, 96813 and PETROSPECT, 
INC., ("Petrospect" or "CONTRACTOR"), a Hawaii corporation whose principal place of 
business is 499 N. Nimitz, Hwy., Pier 21, Honolulu, Hawaii 96817. 

W I T N E S S E T H : 

WHEREAS, HECO is in the business of generation, transmission, and distribution of 
electrical power on the Island of Oahu, State of Hawaii, and 

WHEREAS, HECO purchases and transports petroleum fuels and owns and operates 
certain petroleum storage tanks and distribution facilities on Oahu for the receipt, storage and 
delivery of such petroleum fuels to its generating units producing electrical power; and 

WHEREAS, HECO requires certain measurements, sampling, sample delivery, 
documentation and other such petroleum inspection services be performed with respect to the 
purchase and transportation of its petroleum fuels and operations of its petroleum facilities; and 

WHEREAS, Petrospect has expertise and equipment necessary to perform the 
petroleum inspection services required by HECO; and 

WHEREAS, Petrospect is willing to perform such petroleum inspection services in 
consideration of the fees and subject to the terms and conditions set forth herein. 

NOW, therefore, it is mutually agreed as follows: 

ARTICLE 1: DEFINITIONS 

Except where otherwise indicated, the following definitions shall apply throughout this 
Agreement: 

Section 1.1 "Call Out" means one of the methods by which HECO orders Services from 
CONTRACTOR. 

Section 1.2 "Equipment" means all equipment, tools, materials and supplies furnished by 
CONTRACTOR in conjunction with the performance of Services under this Agreement. 

Section 1.3 "Hazardous Discharge" means any event involving the disposal, spill, release or 
discharge of any Hazardous Material connected with any activity related to this Agreement. 
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Section 1.4 "Hazardous Material" means any substance (1) the presence of which requires 
investigation or remediation under any law applicable to HECO or to any activity related to this 
Agreement; or (2) which is to becomes defined as a "hazardous substance," pollutant or 
contaminant under any present or future law, order, decree, permit, approval, plan, authorization 
license, agreement and similar items of governmental agencies pertaining to the Work Location 
and relating to the protection of human health or the environment. 

Section 1.5 "Nomination" means one of the methods by which HECO orders Services from 
CONTRACTOR. 

Section 1.6 "Recunlng Services" means services provided on an ongoing basis for recurring 
jobs of the same type or nature such as attendance of all individual product movements 
involved in a particular supply or exchange agreement. 

Section 1.7 "Representative(s)" means the persons designated by HECO and 
CONTRACTOR respectively to give and accept communications between HECO and 
CONTRACTOR pertaining to Operations under a Call Out. Such Representative{s) may be 
changed from time to time. 

Section 1.8 "Services", "Operations", and "Work" are used interchangeably to mean all 
inspection services be performed by CONTRACTOR for HECO pursuant to a Call Out or 
Recurring Services. 

Section 1.9 "Wori< Location" means the location where the inspection services will be 
conducted. 

ARTICLE 2: TERM AND TERMINATION 

Section 2.1 This Agreement shall commence as of the Effective Date and shall remain in 
effect until June 30, 2010, or until terminated for any reason by either HECO or CONTRACTOR 
as herein; provided, however, that this Agreement shall be automatically extended by one (1) 
year at its time of expiration, and all successive times of expiration, unless HECO or 
CONTRACTOR notifies the other in writing of its intention not to renew at least thirty (30) days 
prior to expiration. 

Section 2.2 Either HECO or CONTRACTOR may terminate this Agreement for convenience 
by giving written notice of termination to the other party at least thirty (30) days prior to such 
termination or as otherwise specifically provided herein. Termination of this Agreement for 
convenience shall not affect the rights and obligations of the parties under Call-Outs In effect at 
the time of the receipt of the notice of termination. This Agreement shall remain in effect until 
completion of Work under such Call Outs. Any termination shall be without prejudice to accrued 
rights. 
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ARTICLE 3: SERVICES 

Section 3.1 It is the intention of the parties that this Agreement apply to the provision of all ' 
petroleum inspection and related services including but not limited to those Services identified in 
the attached Exhibit A provided by CONTRACTOR to HECO. Nothing herein shall obligate 
HECO to purchase all petroleum inspection services from CONTRACTOR, nor obligate 
CONTRACTOR to supply all such petroleum inspection services purchased by HECO, except 
as otherwise provided herein. 

Section 3.2 Subsequent to issuance by HECO's Representatives, and acceptance by the 
CONTRACTOR of a Call-Out to provide Services for a specific job, the CONTRACTOR shall 
provide the personnel, materials, equipment and supervision to perfonn such Services subject 
to the terms and conditions of this Agreement. . 

Section 3.3 Subsequent to issuance by HECO's Representatives and acceptance by the 
CONTRACTOR, of a Nomination to provide ongoing services for a recurring type of job, the 
CONTRACTOR shall provide the personnel and equipment to perform services subject to the 
terms and conditions of this Agreement. 

Section 3.4 Catl-Outs and Nominations may tie issued in writing by HECO's Representatives 
and its designated agents in the form of a Service Order or otherwise in writing sent by 
facsimile, electronic mail, or they may be issued veri^ally. HECO shall be responsible for 
providing instructions regarding particulars, requirements, fee sharing and other pertinent 
information for the specific job as may be reasonably required by CONTRACTOR. HECO or its 
designated agents may provide these instructions in writing, including facsimile and electronic 
mail, or verbally. 

Section 3.5 HECO's Representatives and its designated agents shall provide 
CONTRACTOR with reasonable advance notice of upcoming jobs to allow CONTRACTOR to 
dispatch personnel and equipment to a-Work Locations in a timely and efficient manner. 
CONTRACTOR shall notify HECO's Representatives within eight ( 8 ) business hours of its 
refusal to accept a Call-Out or Nomination, failing which CONTRACTOR shall be deemed to 
have accepted the Call-out or Nomination. Such notification may be made in written form sent 
by facsimile or electronic mail or communicated verbally to HECO personnel and its designated 
agents. 

Section 3.6 If at any time HECO desires CONTRACTOR to provide services in addition to 
those set forth in Exhibit A and CONTRACTOR is willing to perform such services, said 
additional services and the compensation payable with respect thereto will be negotiated 
between the parties, subject to each party's satisfaction. 

ARTICLE 4: PERFORMANCE WARRANTY 

Section 4.1 CONTRACTOR shall conduct all Services as promptly as conditions pennit in a 
safe, diligent, efficient and workmanlike manner. In carrying out the Services hereunder, 
CONTRACTOR shall exercise the same degree of skill and care it utilizes in providing the same 
or equivalent Services to other of its customers and which is customarily provided by other 
reputable contractors providing the same or equivalent Services to HECO. 
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Section 4.2 CONTRACTOR further warrants that: it will utilize the technical competence, 
financial capacity, management skills, competent and qualified personnel and equipment 
necessary to perfonn the Services provided under this Agreement in a safe, diligent, skillful and 
workmanlike manner, in accordance with all applicable generally accepted industry guidelines 
and practices. 

ARTICLE 5: CONTRACTOR PERSONNEL 

Section 5.1 CONTRACTOR shall be solely responsible for the scheduling and dispatch of its' 
personnel. CONTRACTOR shall schedule and dispatch the number of personnel that it deems 
necessary to cany out the required Services in a safe, efficient and timely manner. 

Section 5.2 CONTRACTOR shall fumish at its expense the personnel necessary to perform 
the Services for which it is engaged. CONTRACTOR'S personnel shall be duly trained, 
experienced and proficient in their respective capacities. CONTRACTOR shall be solely 
responsible for procuring, processing, and handling of personnel including their salaries, wages, 
per diem, Wori^er's Compensation Insurance and all other required insurance or employee 
benefits under law. Subject to Article 15, CONTRACTOR shall indemnify and hold HECO 
harmless from any loss, including but not limited to reasonable attorneys' fees and costs, 
incurred by HECO as a result of the professional acts, errors, or omissions of CONTRACTOR or 
any of CONTRACTOR'S personnel. 

Section 5.3 CONTRACTOR warrants that personnel dispatched to a Work Location to 
perform Services performed for HECO under this Agreement shall have formal job descriptions 
which include all duties and responsibilities applicable to CONTRACTOR'S perfonmance of 
Services as required by this Agreement. CONTRACTOR also warrants that such 
responsibilities and duties are set forth in written procedure documents which have been 
reviewed by such personnel and which are maintained for inspection by HECO on 
CONTRACTOR'S premises. CONTRACTOR further warrants that all personnel have received 
as of the Effective Date of this Agreement and will continue to receive throughout the term of 
this Agreement, formal instruction and informal training in confonnity with the safety and other 
operational requirements of HECO, its designated agents, petroleum suppliers and oi! 
distribution facility operators in such general areas as including but not limited to the following: 
general safety practices and procedures, oil spill control and other emergency procedures and 
health hazards, including hazardous materials handling. 

Section 5.4 Due to the critical nature of HECO's petroleum fuel handling and facility 
operations, CONTRACTOR agrees that if HECO. in its sole discretion shall have reason to be 
dissatisfied with the conduct of any CONTRACTOR employee perfonning Services under this 
Agreement, CONTRACTOR shall, on receiving particulars of HECO's complaint, investigate the 
matter promptly and, if necessary, make a change in the appointments, practices or othenwise 
to comply with HECO's request, which shall be at no cost to HECO. 

Section 5.5 CONTRACTOR warrants that it has a policy on Drug and Alcohol Abuse (the 
"Policy") applicable to its personnel performing Services under this Agreement which meets or 
exceeds applicable industry standards and which provides that appropriate personnel be tested; 
the drug/alcohol testing and screening shall include reasonable cause testing, random testing, 
pre-employment testing and testing during routine medical examinations. CONTRACTOR 
warrants that the Policy will remain in effect during the full tenn of this Agreement, and that 
CONTRACTOR shall exercise due diligence to ensure that the Policy is fully complied with. 
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Section 5.6 CONTRACTOR warrants that during the term of this Agreement that it shall 
comply with all applicable requirements ofthe Federal Government and the State of Hawaii with 
respect to maintenance of non-segregated facilities, equal employment opportunity, and 
affirmative action for minorities and handicapped workers including but not limited to 41 CFR 
60-1.4 and 41 CFR 60-741.5(a).) CONTRACTOR is aware of and is fully informed of 
CONTRACTOR responsibilities under Executive Order 11246 (reference to which include 
amendments and orders superseding in whole or in part) and shall be bound by and agrees to 
the provisions as contained in Section 202 of said Executive Order and the Equal Opportunity 
Clause as set forth in 41 CFR 60-1.4 and 41 CFR 60-741.5(a), which clauses are hereby 
incorporated by reference. 

Section 5.7 CONTRACTOR warrants that during the term of this Agreement that it shall 
comply with the requirements of the Federal Government and the State of Hawaii with respect 
to equal employment opportunity and affirmative action for veterans and disabled veterans 
including but not limited to 41 CFR 60-250.4 and 41 CFR 60-741.5.) CONTRACTOR agrees 
that it is and will remain in compliance with the njles and regulations promulgated under The 
Vietnam Era Veterans Readjustment Assistance Act of 1974, The Affirmative Action Clause set 
forth in 41 CFR 60-250.4, the Rehabilitation Act of 1973 and the Equal Opportunity Clause set 
forth in 41 CFR 60-741.5, which clauses are incorporated by reference herein. 

ARTICLE 6: CONTRACTOR EQUIPMENT 

Section 6.1 CONTRACTOR shall fumish, maintain and repair the Equipment necessary for 
the performance of the Services at its' own expense. CONTRACTOR shall maintain calibration 
records of all equipment requiring calibration in accordance with industry guidelines and 
manufacturer specifications. 

ARTICLE 7: CONTRACTOR DOCUMENTED PROCEDURES 

Section 7.1 CONTRACTOR warrants that it has formal written procedures governing 
personnel Work Location activity such as work vests, hard hats, breathing apparatus, safe 
access, and smoking. CONTRACTOR also warrants that it has formalized procedures in place 
which cover operational subjects including, but not limited to, the following: emergency 
procedures; tank access, lights, machinery, petroleum transfer equipment, gauging procedures; 
static hazard procedures; transfer shutdown procedures; startup transfer procedures; operating 
logs; pollution control; tank ventilation and tank entry hazards. CONTRACTOR further warrants 
that it has an audit or review program in place which includes provision for penalties or other 
disciplinary actions to assure compliance with prescribed safety practices and operating 
procedures. 



CA-IR-205 
Petroleum Inspection Services Agreement DOCKET NO 2006-0386 

PAGE 10 OF 35 

ARTICLE 8: SAFETY, ENVIRONMENTAL AND REGULATORY COMPLIANCE 

Section 8.1 CONTRACTOR shall exercise due care and diligence in the performance of this 
Agreement. CONTRACTOR is responsible for the safe performance of the Services, and shall 
ensure that the Services are performed in accordance with all applicable present and future 
federal, State and municipal laws, regulations, codes, and ordinances, including, but not limited 
to, the Occupational Safety and Health Act of 1970 (OSHA), all amendments, and the 
agreement for State development and enforcement of Occupational Health and Safety 
Standards. In addition, CONTRACTOR, at its expense, shall obtain any and all licenses and 
permits required for the Work. Subject to Article 15, CONTRACTOR shall indemnify and defend 
HECO from any liability, fines, damages, costs, or expenses arising from CONTRACTOR'S 
failure to comply with this Article 8. 

Section 8.2 CONTRACTOR warrants that it has a fonmal written safety program concerning 
all procedures. CONTRACTOR is also to maintain fomrial written procedures to track and 
communicate to HECO all events involving injuries, oil spills and damage to the facilities, 
machinery and equipment at the Work Location. This program is intended to inform personnel 
and HECO as to the causes, findings and recommendations arising from an investigation of 
such incidents with the objectives for CONTRACTOR of reducing the likelihood of a recurrence 
and improving the effectiveness and state of readiness of emergency response activity. 

Section 8.3 CONTRACTOR warrants that it shall not permit any of its employees, agents, 
contractors, licensees, or any other person to use, handle, discharge, release, dispose of or 
allow to exist on, within, under or about the Work Location any petroleum products or 
Hazardous Materials, except in full compliance with all applicable HECO policies and 
governmental regulations and that will exercise due care and diligence to prevent the spill or 
release of petroleum products or any Hazardous Material connected with the rendering of 
Services to HECO under this Agreement. 

Section 8.4 If CONTRACTOR in the performance of Services to HECO under the terms of 
this Agreement at any time becomes aware of any Hazardous Discharge of petroleum or of any 
Hazardous Material, which causes or threatens to cause pollution damage, it will immediately so 
advise HECO and its agents verbally and in writing; and CONTRACTOR personnel shall to the 
extent practicable promptly assist in whatever measures are necessary to prevent or mitigate 
such damage if so requested by HECO, provided however, that CONTRACTOR shal! not 
thereby incur any liability solely as a result of it providing such assistance. Furthermore, upon 
HECO's request, CONTRACTOR shall provide to HECO detailed reports of the event to the 
extent of its knowledge thereof 

Section 8.5 HECO shall provide CONTRACTOR with all applicable HECO health, safety and 
environment guidelines, policies and procedures and CONTRACTOR shal! follow and abide by 
all such written HECO health, safety and environmental guidelines, policies and procedures. 
HECO policies and procedures relative to health, safety and environment matters are intended 
to supplement and not replace CONTRACTOR policies relative thereto. 
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ARTICLES: COMPENSATION 

Section 9.1 HECO shall pay CONTRACTOR for the Services provided under this Agreement 
as set forth in the "Inspection Price Schedule," dated July 1, 2004, which is attached hereto and 
incorporated by reference, as Appendix-A of this Agreement and other such additional services 
as may be agreed by the parties pursuant to Section 3.6. CONTRACTOR warrants that the 
pricing of Services in Appendix-A are equal to the prices for the same or equivalent Services 
charged to the other of CONTRACTOR'S customers during the period when such prices are 
effective. 

Section 9.2 From time-to-time CONTRACTOR may propose rate and other changes to its' 
Inspection Price Schedule to HECO for approval. CONTRACTOR shall submit any such rate 
and other changes to the Inspection Price Schedule to HECO at least thirty (30) days prior to 
the effective date of such proposed changes. CONTRACTOR warrants that the timing and the 
proposed changes to rates for Services are equal to the timing and changes in rates proposed 
for the same or equivalent Services to the other of CONTRACTOR'S customers. If and when 
approved, the revised Inspection Price Schedule will become Appendix-A of this Agreement and 
the previous Inspection Price Schedule will become null and void. 

Section 9.3 In addition to all other amounts payable by HECO under this Agreement, HECO 
shall reimburse CONTRACTOR for all taxes, assessments, levies and imposts of whatsoever 
kind or nature imposed on CONTRACTOR by any governmental or quasi-governmental body, 
as adjusted, modified or revised from time to time, including without limitation the Hawaii 
General Excise Tax, arising from Services rendered under this Agreement. Notwithstanding the 
foregoing and any illustrative schedule of prices herein, HECO shall not be required to 
reimburse CONTRACTOR under this Section 9.4 for any tax measured by or based on the net 
income of CONTRACTOR. 

ARTICLE 10: INVOICES 

Section 10.1 Invoices shall be prepared by CONTRACTOR and dated after completion of the 
Services performed for a specific job or as otherwise agreed by the parties. CONTRACTOR 
shall submit its' invoice accompanied or otherwise substantiated by an inspection report or other 
report ofthe Services rendered HECO. Invoices shall include a breakdown of all ofthe 
Services provided for the specific job, charges and allowable expenditures. If requested by 
HECO, CONTRACTOR shall provide supporting documentation, including but not limited to 
invoices and receipts, as evidence of said allowable expenditures. 

Section 10.2 The invoice shall reference the HECO's Designated Representative, the HECO 
purchase order or Service Contract number, if any, and any additional information required by 
HECO to facilitate payment processing. CONTRACTOR shall transmit the invoice and related 
documentation by first class mail, facsimile or electronic mail to the HECO's addressee in Article 
21 or as otherwise agreed between the parties.. 

ARTICLE 11: PAYMENT 

Section 11.1 Payments of CONTRACTOR'S invoices shall be made by HECO in U.S. dollars. 
Subject to Section 11.3, such payments shall be due within thirty (30) calendar days from 
HECO's receipt of CONTRACTOR'S invoice and full documentation. 
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Section 11.2 Payments of CONTRACTOR'S invoices shall be tendered by HECO to 
CONTRACTOR by means of check or wire transfer to CONTRACTOR'S designated bank as 
agreed by the parties. HECO may consolidate multiple invoices into a single payment. 

Section 11.3 If an invoice is found to be in error or is othenwise disputed by HECO, then 
HECO shall pay the undisputed portion of such invoice when due and thereupon have the 
option to withhold payment of the disputed portion of said invoice without penalty until such error 
or dispute is resolved and HECO shall have received a corrected invoice, debit or credit. HECO 
shall notify CONTRACTOR as soon as any such error or item of dispute is discovered to 
expedite resolution and correction. HECO shall make payment for such corrected invoice or 
debit in accordance with Section 11.1. 

ARTICLE 12: INSURANCE 

Section 12.1 Without in any way limiting any of CONTRACTOR'S obligations, indemnities or 
liabilities specified elsewhere in this Agreement, CONTRACTOR and anyone acting under its 
direction or control or on its behalf shall maintain or cause to be maintained, at its own expense 
during the term of this Agreement, the following insurance and all insurance that may be 
required under the applicable laws, ordinances, and regulations of any governmental authority: 

Workers' Compensation and Employer's Liability Insurance, Temporary Disability and 
other similar insurance as prescribed by applicable sate or federal laws, regulations or 
statutes including insurance covering liability under the U.S. Longshore and Harbor 
Workers' Compensation Act and the Outer Continental Shelf Lands Act with voluntary 
compensation for marine operations to include transportation, wages, maintenance and 
cure, and Jones Act Coverage where and if required. Policy limits include: for 
Employers Liability insurance with minimum limits for bodily injury from accident of Five 
Hundred Thousand U.S. Dollars ($ 500,000) - each accident; for bodily injury from 
disease of Five Hundred Thousand U.S. Dollars ($ 500,000) - each employee; and for 
bodily Injury from disease of Five Hundred Thousand U.S. Dollars ($ 500,000). 

Commercial General Liability (Bodily Injury and Property Damage) insurance, the policy 
limits of which shall be the aggregate limits of CONTRACTOR'S applicable primary, 
excess and umbrella policies, but such aggregate policy limits shall not be less than Two 
Million U.S. Dollars ($2,000,000) per occun-ence. 

Automobile Bodily Injury and Property Damage Liability insurance extending to owned, 
non-owned and hired automobiles used in the performance of this Agreement. The 
policy limits of such insurance shall be the aggregate limits of CONTRACTOR'S 
applicable primary, excess and umbrella policies but not less than those required by 
applicable law nor less than One Million U.S. Dollars ($1,000,000) bodily injury and 
property damage combined single limit per occurrence. 

Professional Errors and Omissions insurance shall be maintained by CONTRACTOR 
and anyone acting under its direction or control or on its behalf having a policy limit of 
Five Hundred Thousand U.S. Dollars ($ 500,000). 



CA- IR -205 

Petroleum Inspection Services Agreement D O C K E T N O . 2006-0386 

PAGE 13 OF 35 

With respect to the insurance coverages referenced above, deductible or self-retention 
amounts must be shown on certificates of insurance and HECO shall be named as 
additional insured.. 

Section 12.2 Failure by CONTRACTOR to maintain in full force and effect the insurance 
required herein shall constitute a breach of this Agreement. CONTRACTOR shall provide to 
HECO copies of Certificates of Insurance within five (5) working days of signing of this 
Agreement, on a form satisfactory to HECO, completed by CONTRACTOR'S insurance carrier 
or agent, certifying that minimum insurance coverages, as required above, are in effect and 
providing that HECO will be given thirty (30) days' written notice of any material change in. 
cancellation of, or intent not to renew any of the required policies. CONTRACTOR shall provide 
new insurance certificates reflecting the required policies prior to the expiration date of any 
coverage. Receipt of any certificate showing less coverage than required is not a waiver of 
CONTRACTOR'S obligation to fulfill the coverage requirement. 

Section 12.3 CONTRACTOR and anyone acting under its direction or control or on its behalf 
will cause its insurers to waive all rights of subrogation which CONTRACTOR or its insurers 
may have against HECO, its directors, officers, employees, affiliates, agents, contractors, 
successors and assigns. 

ARTICLE 13: BUSINESS POLICY 

Section 13.1 CONTRACTOR agrees to comply with all laws and lawful regulations applicable 
to any activities carried out in the name, or otherwise on behalf, of CONTRACTOR under the 
provisions of this Agreement. CONTRACTOR agrees that all financial settlements, billings and 
reports rendered by CONTRACTOR to HECO, as provided for in this Agreement, shall, in 
reasonable detail, accurately and fairiy reflect the facts about all activities and transactions 
handled for the account of HECO. 

Section 13.2 Conflicts of interest related to this Agreement are strictly prohibited. Except as 
otherwise expressly provided herein, neither party nor any director, employee or agent of a 
party shall give to or receive from any director, employee or agent of the other party, any 
material gift, entertainment or other favor of significant value, or any commission, fee or rebate. 
Likewise, neither party nor any director, employee or agent of a party (or any affiliate), shall 
enter into any business arrangement with any director, employee or agent of the other party (or 
any affiliate) unless such director, employee or agent of the other person is acting for and on 
behalf of the other party, without prior written notification thereof to the other party. 

Section 13.3 In the event of any material violation of this Article 13, including any violation 
occurring prior to the date of this Agreement which resulted directly or indirectly in one party's 
consent to enter into this Agreement with the other party, such other party may at its sole 
discretion terminate this Agreement at any time and, except for the obligations to pay in full in 
United States currency for the outstanding payment obligations hereunder, shall be relieved of 
any further obligation under this Agreement. Both parties agree to immediately notify the other 
of any known material violation of this Article 13. 

ARTICLE 14: AUDITS 
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Section 14.1 CONTRACTOR shall maintain true and correct records in connection with the 
Work and invoice related thereto, including but not limited to detailed records of reimbursable 
expenses, and shall retain all such records for at least twenty-four (24) months after the date of 
invoice. 

Section 14.2 HECO may from time to time, and at any time within twenty-four (24) months 
after completion of the Services for a specific job, make an audit of all records of 
CONTRACTOR in connection with payments made on a cost reimbursement basis. Items of 
compensation such as service rates shall not be subject to audit under this Article 14. Such 
audit may also cover CONTRACTOR'S procedures and controls with respect to reimbursable 
costs. Any amount by which payment by HECO to CONTRACTOR exceeds the amount due 
CONTRACTOR as shown by the audit shall be returned to HECO. In the event CONTRACTOR 
is unable to provide HECO with records of a vendor which are requested relative to an audit 
performed under this Article 14, CONTRACTOR shall be obligated to reimburse HECO for such 
disputed costs for which no verification is available. If CONTRACTOR disagrees with the 
results of an audit, then CONTRACTOR may have an independent audit conducted at 
CONTRACTOR'S expense, by a third party acceptable to the parties, conducted in accordance 
with auditing instructions acceptable to the parties and the findings of such audit shall be 
binding upon the parties. 

Section 14.3 HECO, at its sole discretion, may conduct its own audit of CONTRACTOR'S 
policies, procedures for the limited purpose of verifying compliance with Articles 5, 7, and 8. No 
such audit or inspection, however, shall increase HECO's liabilities or responsibilities nor shall 
relieve CONTRACTOR of any liability or responsibility which it has assumed pursuant to this 
Agreement. 

Section 14.4 CONTRACTOR shall assist HECO in making the above audits and HECO will 
endeavor to minimize disruption of CONTRACTOR operations during such audits. 

ARTICLE 15: INDEMNITY 

Section 15.1 CONTRACTOR shall defend, indemnify and hold hanmless HECO from and 
against any and all loss, damage, injury, liability and claims thereof for injury to or death of any 
person or for loss of or damage to property (except as limited by Section 15.5 hereof) resulting 
from CONTRACTOR'S fault, negligence, malfeasance and/or wrongful conduct in the 
performance of this Agreement, by whomever brought, whether based on statute, tort, contract 
or quasi contract. 

Section 15.2 HECO shall defend, indemnify and hold harmless CONTRACTOR from an 
against any and all loss, damage, injury, liability and claims thereof for injury to or death of any 
person or for loss of or damage to property (except as limited by Section 15.5 hereof) resulting 
from HECO's fault, negligence, malfeasance and/or wrongful conduct in the perfonnance of this 
Agreement, by whomever brought, whether based on statute, tort, contract or quasi contract. 
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Section 15.3 CONTRACTOR and/or HECO shall have no duty to defend, indemnify and hold 
harmless the other party to this Agreement where the loss, damage, injury, liability and/or claim 
is the result of or arises from the sole negligence or willful misconduct of the other party to the 
Agreement, including their agents, contractors, and/or employees, and is not contributed to by 
any act of, or by any omission to perform some duty imposed by law or contract of the party 
against whom defense, indemnification and hold harmless is sought. 

Section 15.4 This defense, indemnity and hold harmless provision(s) shall not apply to the 
extent that it is void or othenwise unenforceable under applicable law in effect or on validly 
retroactive to the date of this Agreement. 

Section 15.5 Notwithstanding any other provision of this Agreement, in no event shall either 
party be liable to the other for any indirect, punitive or consequential damages which may be 
suffered by such party, or their indemnitee, in connection with the performance of this 
Agreement, including, but not limited to, loss of profits or interruption of production, loss of 
opportunity or business interruption. 

Section 15.6 CONTRACTOR and HECO shall report to each other, as soon as practicable, all 
incidents and occun-ences resulting in injuries to employees or third parties, or damage to 
property or a possible claim under any environmental law or regulation arising out of, or during, 
the execution of Services performed hereunder, and shall fumish each other with a copy of all 
reports, including accident reports covering each accident occurring during the term of this 
Agreement and related to the performance of the Work specified under this Agreement. 

Section 15.7 All indemnity obligations in this Agreement, including but not limited to all 
provisions in Article 15, shall survive the termination of this Agreement, regardless of the cause 
or reason for termination. 

ARTICLE 16: CONFIDENTIALITY AND OWNERSHIP OF WORK PRODUCT 

Section 16.1 CONTRACTOR shall treat all information provided by HECO or generated or 
obtained from CONTRACTOR'S rendering of Services under this Agreement (but excluding any 
proprietary and confidential information, know-how, or trade secrets of CONTRACTOR) as 
confidential. CONTRACTOR shall not allow any person, other than duly authorized 
representatives of CONTRACTOR or HECO, to have access to such confidential items and 
shall not divulge any information obtained in the course of performance of Services to any 
unauthorized third party nor permit any of its officers, employees, subcontractors or agents to do 
so unless required by law. 

Section 16.2 Data, reports, and other records created pursuant to and as specified in a Call 
Out or Nomination shall belong solely to HECO but shall be accessible to CONTRACTOR at all 
reasonable times for use in aid of its performance of this Agreement. All data, reports and other 
records obtained hereunder and containing technical information shal! be returned to HECO or 
destroyed by CONTRACTOR, with prior notice to HECO, at the completion of the specific job 
and CONTRACTOR shall have no residual rights in or licenses for same. Notwithstanding the 
foregoing, CONTRACTOR may, when it is customary for CONTRACTOR to do so, retain one or 
more copies of reports or data generated for HECO in the course of the Services, subject 
always to the requirements of Article 14 and provided that any such reports or data shall be 
destroyed by CONTRACTOR at the written request of HECO. 
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ARTICLE 17: STATUS OF THE PARTIES 

Section 17.1 Nothing in this Agreement shall be construed to constitute either party as a joint 
venturer, co-venturer, joint operator or partner of the other. In performing Services pursuant to 
this Agreement, CONTRACTOR is acting solely as an independent contractor maintaining 
complete control over its employees and operations. Unless otherwise provided in this 
Agreement, neither CONTRACTOR nor HECO is authorized to take any action in any way 
whatsoever for or on behalf of the other, except as may be necessary to prevent injury to 
persons or property, or to contain, reduce or mitigate any spillage or Hazardous Discharge of 
petroleum or any Hazardous Material that may occur. 

Section 17.2 In all Services performed under this Agreement, CONTRACTOR acts as an 
independent contractor, and CONTRACTOR, its employees, agents and representatives shall 
not be considered to be employees or agents of HECO. As an independent contractor, 
CONTRACTOR assumes all legal and contractual obligations arising out ofthe performance of 
CONTRACTOR'S own personnel or to third persons. CONTRACTOR shall not sublet any 
portion of the Services performed under this Agreement without receiving HECO's written 
consent, which consent may be granted or withheld in HECO's sole discretion. Use of 
subcontractors by CONTRACTOR shall not relieve CONTRACTOR from any liability or 
obligation under this Agreement. The terms of this Agreement regarding CONTRACTOR'S 
performance warranties, equipment and personnel shall likewise apply to any subcontractor's 
performance, equipment and personnel. 

ARTICLE 18: FORCE MAJEURE 

Section 18.1 Force Majeure means any act, circumstance or event beyond the control of either 
ofthe parties, including but not limited to earthquakes, hurricanes, fires, storms, tidal waves or 
other acts of God; riots, strikes, lockouts, picketing, boycotts; insun-ections, rebellions, civil 
disturbances, war, acts of public enemies or sabotage Any failure by a party to comply with the 
provisions of this Agreement (except for HECO's payment of CONTRACTOR'S invoices for a 
completed specific job) shall be excused if and for so long as compliance by either party is 
hindered or prevented by Force Majeure. In such event, the Party so hindered shall give prompt 
written notice to the other party which shall specify the circumstances which such Party 
believes constitute Force Majeure and the estimated duration thereof Such party shall make all 
reasonable efforts to relieve such Force Majeure condition. 

ARTICLE 19: PUBLIC UTILITIES COMMISSION 

Section 19.1 In the event this Agreement is required to be filed with the Hawaii Public Utilities 
Commission or any other governmental body property having jurisdiction in the matter, this 
Agreement shall then be subject to any and all required regulatory approvals, including those of 
the Hawaii Public Utilities Commission or such other body. 

ARTICLE 20: APPLICABLE LAW AND RESOLUTION OF DISPUTES 

Section 20.1 This Agreement shall be governed, construed, interpreted, enforced and the 
relations between the parties detennined in accordance with the laws ofthe State of Hawaii. 
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Section 20.2 Each party agrees and consents that any dispute arising out of this Agreement, 
however defined, shall be brought in the State of Hawaii in a court of competent jurisdiction, 
provided, however, that HECO, at its option may elect to submit any such dispute to binding 
arbitration pursuant to the commercial arbitration rules of the American Ari^itration Association 
then in effect. 

ARTICLE 21: NOTICES 

Section 21.1 Except as otherwise expressly provided herein, all notices shall be given in writing, 
by letter, facsimile, or electronic mail, to the following addresses, or such other address as the 
parties may designate by notice, and shall be deemed given upon receipt.. Notices relative to a 
particular Call Out shall be sent to the address indicated in the particular Call Out. 

CONTRACTOR:: Petrospect Inc. 
499 N. Nimitz Highway, Pier 21 
Honolulu, HI 96817-5336 
Phone: D. Hanington (808) 536-6626 

R. Grouchenour (808) 536-6631 
Facsimile: (808)531-1359 
Electronic mail: 

DHarrinqtonfajPetrospect. net 
OPS@Petrospect. net 

HECO: Hawaiian Electric Company, Inc. 
Fuels Division 
Box 2750 
Mail Stop WP-2/IF 
Honolulu. H! 96840-0001 
Phone: J. Aicken (808) 543-4350 

F. Shiroma (808) 543-4353 
Facsimile: (808)543-4207 
Electronic mail: 

iaicken(5iheco.com 
fshiromaraiheco.com 
wwatanabfSjheco. com 
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ARTICLE 22: GENERAL PROVISIONS 

Section 22.1 This Agreement shall constitute the entire understanding between the parties 
with respect to all matters and things herein mentioned. It is expressly acknowledged and 
agreed by and between the parties that neither party is now relying upon any collateral, prior or 
contemporaneous agreement, assurance, representation or warranty, written or oral, pertaining 
to the subject matter contained herein. This Agreement shall not be modified or changed except 
by written instrument executed by the duly authorized Representatives of the parties hereto 
except that it is expressly agreed that either HECO or the CONTACTOR, with the written 
agreement of the other party, may amend either this Agreement or modify the terms of this 
Agreement in a Call Out for a particular purpose, so long as any such modification or 
amendment does not alter the substantive content of this Agreement. 

Section 22.2 It is expressly acknowledged and agreed by and tietween the parties that the 
terms and conditions set forth in the body of this Agreement, excluding Appendix-A, shall 
supersede and take precedence over any provision in or attached to prior, contemporaneous or 
future Inspection Price Schedules such as but not limited to the Notes pertaining to Inspections 
(N-1), Sampling and Sample Delivery (N-2), Offshore and Sea Berth Wori< (N-3), Travel Time 
and Expenses (N-4), Documentation (N-5), Miscellaneous (N-6) and Terms, Conditions and 
Limitations set forth therein. 

Section 22.3 Failure of either party to promptly perform any obligation under this Agreement 
shall constitute default. If HECO or CONTRACTOR considers the other party (the "Defaulting 
Party") to be in default of any obligation under this Agreement, such party (the "Non-Defaulting 
Party") shall give the Defaulting Party prompt notice thereof, describing the particulars of such 
default. The Defaulting Party shall thereafter have ten (10) days from the receipt of said notice 
in which to remedy such default. If the default is not cured, the Non-Defaulting Party may, 
without prejudice to any other right or remedy of such party in respect of such default, terminate 
its obligations under this Agreement by written notice to the Defaulting Party, except for HECO's 
obligation to pay in full in United States currency for amounts due under this Agreement.. All 
rights and remedies hereunder are independent of each other and election of one remedy shall 
not exclude another. 

Section 22.4 If any section or provision of this Agreement or any Exhibit A or rider hereto is 
held by any court or other competent authority or be illegal, unenforceable or invalid, the 
remaining tenns, provisions, rights and obligations of this Agreement shall not be affected. The 
failure of a party hereunder to assert a right or enforce an obligation of the other party shall not 
be deemed a waiver of such right or obligation. In no event shall any waiver by either party of 
any default under this Agreement operate as a waiver of any further default. All rights and 
remedies hereunder are independent of each other and election of one remedy shall not 
exclude another. 

Section 22.5 This Agreement shall extend to and be binding upon the successors and assigns 
of HECO and CONTRACTOR, provided, however, that no assignments of this Agreement, 
except to HECO's affiliates, including those hereafter acquired or resulting from mergers or sale, 
shall be made by HECO or CONTRACTOR without the prior written consent of the other party. 
Such consent shall not be unreasonably withheld. 

Section 22.6 This Agreement shall not be deemed to be an asset in either party, and, at the 
option of a party, shall terminate in the event of any voluntary or involuntary receivership, 
bankruptcy or insolvency proceedings affecting the other party. 
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Section 22.7 The headings or captions are for convenient reference only and have no force or 
effect or legal meaning in the construction or enforcement of this Agreement. 

Section 22.8 This Agreement may be executed in as many counterparts as desired by the 
parties, any one of which shall have the force and effect of an original but all of which together 
shall constitute the same instrument. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement, in duplicate, 
as of the date above written as evidenced by the following signatures. 

HAWAIIAN ELECTRIC COMPANY, INC.: 

. Thfryyl^O-.^^^^^ By 

Name: jThomas C» Slanions Name: Harold K. Kageura 

Title' Vice P r e s i d e n t , Power Supply Title: v i c e P r e s i d e n t , Energy De l ive ry 

PETROSPECT, INC.: 

W£j04Z 

Name: .̂ ^^±0X1) : j | 4 ^ 4 a l M | g X J 

Title: P r g ^ ' i 0 eiA^' ^ 
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A P P F N n i Y A 

rAi 
PETROSPECT 

PETROSPECT INSPECTION PRICE SCHEDULE 

RETROSPECT, INC. 
499 N. Nimitz Hwy., Pier 21 / Honolulu, Hawaii 96817 
Telephone (808) 536-6626 / Facsimile (808) 531-1359 

INSPECTION PRICE SCHEDULE 

EFFECTIVE: JULY 1,2004 

Administration E-mail Address: admin@petrospect.net 
Operations E-mail Address: ops(@petrospect.net 
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INSPECTION PRICE SCHEDULE 

(1) BULK RATES FOR MARINE TRANSFERS 

PRODUCT Per Long Ton 

A.) Crude Oils 4.200 

B.) Residual Fuel Oils and Blended Residual Fuel Oils 7.350 

C.) Gasoline. Naphtha and Middle Distillates 8.400 

D.) Aviation Fuels 10.500 

E.) Base Stocks, Cutter Stocks and Additives 13.900 

F.) Liquid Chemicals and Solvents 15.300 

(2) VESSEL MINIMUMS 

A.) Barges - per grade / gauged lot $550.00 

- per additional grade / gauged lot 150.00 

- per pipeline fullness survey 150.00 

B.) Motherships - per grade / gauged lot 715.00 

- per additional grade / gauged lot 230.00 

- per pipeline fullness survey 230.00 

C.) Tankers - per grade / gauged lot 750.00 

- per additional grade / gauged lot 250.00 
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- per pipeline fullness survey 250.00 
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INSPECTION PRICE SCHEDULE 

(3) BUNKER DELIVERIES AND SURVEYS 

A.) Bunker delivery / Delivering vessels - only $ 450.00 

B.) Bunker receipt / Receiving vessels - only 630.00 

C.) Delivering vessel or facility and Receiving vessel 800.00 

D.) Bunker Survey - O.B.Q. / R.O.B. / On Hire / Off Hire 630.00 

E.) Bunker Survey - O.B.Q. / R.O.B. in conjunction with cargo sun/ey 340.00 

F.) Bunker Survey - Receipt in conjunction with cargo survey 450.00 

G.) Per additional grade / gauged lot for above items 110.00 

(4) LIGHTERINGS 

A.) Delivering or receiving barges - only $ 440.00 

B.) Delivering or receiving tankers - only 660.00 

C.) Tanker and barge 880.00 

D,) Tanker and tanker 1,100.00 

(5) PIPELINE TRANSFERS 

A.) Minimum per transfer - per facility - first tank $260.00 

B.) Per additional tank / gauged lot - per facility 130.00 

C.) Per pipeline fullness survey 130.00 

(6) INVENTORIES 

A.) Per tank $80.00 

B.) Minimum per facility 240.00 

Page 4 



CA- IR -205 
Petroleum Inspection Services Agreement D O C K E T N O 2006-0386 

PAGE 24 OF 35 

INSPECTION PRICE SCHEDULE 

(7) SAMPLING 

A.) Minimum per facility visit-first tank $230.00 
Per additional tank 115.00 

B.) Minimum per visit of barges 335.00 
Per additional parcel 170.00 

0.) Minimum for sampling of vessel bunkertanks 375.00 
Per additional grade 190.00 

D.) Minimum per visit of tankers 450.00 
Per additional parcel 220.00 

E.) Additional Samples - per quart / per level 16.00 
Additional Samples - per gallon 48.00 

(8) SAMPLE DELIVERY 

A.) Packaging, handling and delivery per hour $ 47.00 

8.) Minimum for pick upon Oahu 110.00 

C.) Minimum for delivery on Oahu 110.00 

D.) Minimum for pick up and delivery on Oahu 160.00 

E.) Minimum packing and shipping Dangerous Goods (Class 3 only) 

Domestic - first package 150.00 
Per additional Domestic package 50.00 

Foreign-first package 200.00 
Per additional Foreign package 75.00 

F.) Minimum packing and shipping Non Dangerous Goods - first package 75.00 
Per additional package 25.00 
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G.) Shipping charges and packaging materials At Cost 
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INSPECTION PRICE SCHEDULE 

(9) OFFSHORE AND SEA BERTH WORK 

A.) Per man - per hour offshore / full attendance $ 42.00 

B.) Minimum per man - per trip offshore 336.00 

(10) HOURLY RATES 

A.) Per hour - after allotted inspection time $47.00 

B.) Per hour- per additional inspector (4 hours minimum) 47.00 

C.) Per hour - research / coordination / documentation 47.00 

D.) Per hour-work conducted by neighbor island personnel (2 hours minimum)....... 47.00 

E.) Per hour- loss control, quality control and miscellaneous services 85.00 

F.) Per hour - exigent handling 85.00 

G.) Per hour - consultation 125.00 

H.) TEAM INSPECTIONS 
Per hour- lead inspector 85.00 
Per hour- per additional inspector 47.00 

(11) CANCELLATIONS AFTER DEPLOYMENT 

A.) Minimum per trip - not requiring inter-island travel $ 170.00 

B.) Minimum per trip - requiring inter-island travel 340.00 
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INSPECTION PRICE SCHEDULE 
I • • 

(12) TRAVEL TIME AND EXPENSES 

A.) Per hour for necessary travel , $47.00 

B.) Where mileage is charged - per mile 0.50 

C.) Minimum for neighbor island travel 95.00 

D.) Per hour - after allotted deployment time 47.00 

E.) Overnight stays - after allotted deployment time 95.00 

F.) Per diem 65.00 

G.) Flights, hotels and car rentals At Cost 

(13) HOLIDAYS 

A.) Per man - per inspection $ 240.00 

New Year's Day / Presidents Day / Easter Sunday / Memorial Day 

Independence Day / Labor Day / Thanksgiving Day / Christmas Day 

(14) DOCUMENTATION 

A.) Additional copies, copies to non-invoiced party or paper spirts $ 40.00 

B.) Copies of archival reports - emailed / faxed / mailed 70.00 

C.) Express Mail At Cost 
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NOTES 

(N-1) INSPECTIONS 

A. ALLOTTED INSPECTION TIME: 
Rates include up to four man-hours for pipeline transfers, eight man-hours for barges or 
bunker surveys, twelve man-hours for motherships and sixteen man-hours for tankers. 
Houriy rates apply when extra time is incurred by our personnel. (Refer to 10) 

B. PARTIAL INSPECTIONS: 
Inspection ofthe vessel portion only, of a marine transfer, will be charged atone half of the 
applicable vessel minimum. (Refer to 2) 

Inspection of the facility portion only, of marine transfers, will be charged at the pipeline 
transfer rates. (Refer to 5) 

C. ADDITIONAL FACILITIES: 
Marine transfers involving more than one facility will be charged at the minimum pipeline 
transfer rate per additional facility. (Refer to 5) 

D. SUPPLEMENTAL VISITS: 
Visits to vessels or facilities not occurring concurrently with the inspection will be charged 
at a minimum of $230.00 per trip. 

E. SAMPLING: 
BULK RATES AND TANKER MINIMUMS INCLUDE: 
Vessel: Two - one gallon vessel composites per parcel 
Facility: One quart from each facility tank or one gallon shore tank composite per parcel 

BARGE MINIMUMS INCLUDE: 
Vessel: One gallon vessel composite per parcel 
Facility: One quart from each facility tank or one gallon shore tank composite per parcel 

PIPELINE TRANSFERS INCLUDE: 
Facility: One quart from each facility tank 

F. MISCELLANEOUS SERVICES: 
An houriy charge will be made, in addition to all other applicable fees, for special services 
such as tank entry, wall wash testing, gauge calibrations and site inspections. (Refer to 
10) 
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NOTES 

(N-2) SAMPLING AND SAMPLE DELIVERY 

A. Minimum sampling charges include up to: (Refer to 7) 
Facility: Four Quarts / levels or One Gallon Composite per tank 
Barges: One Quart / level per tank or One Gallon Composite per 
parcel 
Vessel bunker tanks: One Quart / level per tank or One Gallon per Bunker Grade 
Tankers: One Quart / level per tank or One Gallon Composite per 
parcel 

B. A charge may be made for sample containers furnished by Petrospect. 

C. Delivery of samples to facilities, other than those sampled, may be charged. 

D. Clients may be responsible for the transportation of samples when their conveyance is 
governed by the Department of Transportation, Federal Aviation Administration or other 
regulatory agencies. 

E. Petrospect, Inc. vj\\\ retain samples, at ambient temperature, for ninety days unless 
othenwise instructed by our clients, in vwiting. There will be a storage charge of $ 200.00 
per month, or portion thereof, per job for samples retained longer than ninety days by 
client's request. Charges for refrigerated storage will be provided by quotation. 

F. Clients will be responsible for the proper disposal of samples and containers retained for 
their account. Retained samples will be returned to the facility for disposal at the end of 
the retention period. 

G. If Petrospect is required to property dispose of samples, houriy handling and delivery 
charges will apply (Refer to 8) and all expenses incurred vwll fc>e billed at cost. 

(N-3) OFFSHORE AND SEA BERTH WORK 

A. Petrospect will provide at least one inspector to be on call at the facility throughout 
transfers occuning at a Sea Berth. Houriy rates will apply after the allotted inspection 
time, including standby, has been incurred at the facility. (Refer to 10) 

B. Petrospect will deploy as many inspectors as is deemed necessary to perform the 
required worit in an efficient and expeditious manner. Charges will be made for 
deployment of more than one inspector. (Refer to 9 & 10) 

Houriy offshore charges are in addition to minimum attendance and / or tonnage rates. 
(Refer to 9) 
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C. Clients will be responsible to provide transportation to and from work occuning offshore. 
Whenever practical, transportation of inspectors will be scheduled to coincide with 
previously scheduled launches or work boats. Launches scheduled by Petrospect will be 
for the account of the client. 
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NOTES 

(N^) TRAVEL TIME AND EXPENSES 

A. ALLOTTED DEPLOYMENT TIME: 
Inspection rates include up to eight man hours of deployment time for Pipeline Transfers, 
Sampling or Partial Inspections of Marine Transfers and fourteen man hours for Barge 
Inspections. Houriy Rates apply when extra time is incurred by our personnel. (Refer to 
12) Deployment time commences upon the inspectors* anival on the neighbor island and 
ends upon their departure. 

B. OVERNIGHT STAYS: 
A flat rate may be charged in lieu of Houriy Rates for inspections requiring personnel to 
remain on a neighbor island overnight. Ovemight charges will come into effect when the 
allotted deployment time has been exceeded due to flight schedules and availability. 
(Refer to 12) 

C, PER DIEM: 
There will b»e a minimum per diem charge per day of deployment. (Refer to 12) 

D. AU necessary travel expenses, including flights, hotel, and car rentals incurred in the 
performance of these services, will be charged to the customer at cost. (Refer to 12) 

(N-5) DOCUMENTATION 

A. Original reports are retained by Petrospect. Copies of signed reports vwll be sent to 
invoiced parties via email unless othenwise requested. Upon request, up to two copies of 
reports will be sent to invoiced parties via first class mail. Clients wishing additional hard 
copies of reports or requiring special shipping or handling of reports should advise 
Petrospect at the time of nomination. A charge may be made for express mail, additional 
copies, copies of reports for non-invoiced parties or paper splits. (Refer to 14) 

Originals Certificates are issued to Uie seller, along with the required number of copies. Cof»es of 
Certificates are included with our reports as Enclosures. 

B. Requests for hard copies of reports or portions of reports, received by us after issuance of 
the report may be subject to additional charges. (Refer to 14) 
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NOTES 

(N-6) MISCELLANEOUS 

Quality Control services are restricted to monitoring and documenting activities. Some 
Field Testing of materials may be conducted as part of Quality Control services. 
Petrospect expressly advises that our personnel are not laboratory technicians and are not 
certified to perform analytical tests on petroleum products. Reld Test results are 
documented for reporting purposes only and in no way constitute certification of quality. 

B. Quality Control, Loss Control and Consultation services are undertaken solely for the 
purpose of advising clients of our findings. Retrospect's responsibility for these or any 
other advisory service is limited to the exercise of reasonable care. Petrospect, Inc. 
cannot be held liable for any loss or damage arising out of the performance of these 
services. 

C. Petrospect will deploy as many inspectors as is deemed necessary to perform the 
required work in an efficient and expeditious manner. Charges will be made for 
deployment of more than one inspector. (Refer to 10) 

D. An houriy charge w\\\ be made, in addition to all other applicable fees, for work requiring 
the immediate and preeminent attention of management and staff. (Refer to 10F) 

E. The cost of special equipment or tools required by the customer or deemed necessary by 
Petrospect may be charged to the customer. 

F. Petrospect, Inc. does not release or detain vessels. 

G. Petrospect, Inc. does not operate valves, meters, hatches or any other equipment not 
belonging to Petrospect, Inc. 

H. Petrospect, Inc. does not complete or fill out non-Petrospect documents. 

I. Invoices are payable upon receipt. Overdue accounts are subject to a finance charge of 
1.5% per month. 
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J. The Hawaii state tax of 4.166% will be added to all charges. This percent may be 
changed without prior notice. 
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TERMS, CONDITIONS AND LIMITATIONS 

All services rendered by PETROSPECT, INC. for the person or entity being billed for our services, 
(hereinafter "customer^'), are undertaken subject to and all rates are based upon the following terms, 
conditions and limitations. 

1. Petrospect, Inc. warrants that its services shal! be performed in a workmanlike manner consistent with 
that level of care and skill ordinarily exercised by other providers of like sen/ices under the same or 
similar circumstances. Petrospect, Inc. makes no other express warranties. Petrospect, Inc. expressly 
excludes all implied wan-anties, including but not limited to, the warranty of fitness for a particular 
purpose, the warranty of merchantability and/or the warranty of results. 

2. The customer shall indemnify, hold harmless and defend Petrospect, Inc., its directors, officers, 
employees, agents and subcontractors from and against any claim, suit, demand, loss, expense or 
liability, including but not limited to the cost of suit and reasonable attorney's fees, based on alleged 
breach of contract by Petrospect, Inc. and/or alleged negligence or fault, including but not limited to the 
alleged sole negligence or fault of Petrospect, Inc. whether actual or not, arising from: (1) claims or 
suits by Govemmentat Authorities or others of any alleged or actual failure of the customer to comply 
with any law, ordinance, regulation, rule or order of any Governmental or judicial body; (2) claims or 
suits arising from information supplied by customer and necessarily relied upon by Petrospect, Inc.; (3) 
any claim, suit and/or demand from, or liability to, or loss or expense by reason of a liability to any 
person other than the customer, including but not limited to customer's employees, in respect of 
persona! injury or death and/or damage to or destruction of property belonging to any person or in any 
other respect or manner. 

3. Petrospect, Inc. expressly advises that it is neither an insurer nor guarantor of the quality or quantity of 
any inspected or analyzed product and hereby expressly disclaims any liability therefore or arising 
therefrom. Customers seeking greater protection from loss or damage than provided herein are 
responsible for obtaining appropriate coverage as they deem necessary. 

4. The terms, limitations and conditions herein shall be deemed independent and severable, and the 
invalidity or partial invalidity or unenforceability of any provision or portion thereof shall not affect the 
validity or enforceability of any other provision herein. 

5. The acceptance, use and reliance upon Petrospect, Inc. reports by our customers shall be governed by 
the laws of the State of Hawaii. 

6. All claims must be received in writing within forty-five days after issuance of Petrospect, Inc.'s report 
regarding said wori< or such claim shall be deemed an irrevocable waiver of said claim, directly or 
indirectly, in contract, tort or otherwise. 

7. Petrospect Inc. reports are submitted in writing and are for our customers only. Our customers are 
considered to be only those entities being billed for our services. Acquisition of a Petrospect, Inc. 
report, by anyone other than our customer, does not constitute a representation by Petrospect, Inc. as 
to any matter stated In the report or writing. As such, no person or entity, other than our customer, in 
whose possession a copy of any Petrospect, Inc. report or writing shall come shall have any right 
against Petrospect, Inc.. its directors, officers, employees, agents and/or subcontractors. 

8. In no event shall Petrospect, Inc., Its directors, officers, employees, agents and/or subcontractors be 
responsible for incidental, consequential, special or punitive damages of any kind and/or in any amount. 
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9. No deviation from the terms set forth herein shall bind Petrospect, Inc. unless agreed to in writing 
and signed by an Officer of Petrospect, Inc. acting in his o 
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CA-IR-206 

Ref: HECO-WP-412, page 27-37, Response to CA-IR-54. 

The response to CA-IR-54 provided Pattern Files for H-Power, Kalaeloa, AES and distributed 

generators at HECO sites. 

Please provide all pattern files associated with HECO generating units other than 

distributed generators. 

HECO Response: 

Pattern files are not used for the HECO generating units, except for the distributed generators. 
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CA-IR-207 

Ref: HECO-WP-412, page 17. 

Please explain how the commitment and dispatch penalty factors were derived for each HECO 

generating unit and power purchase. Please include all supporting documentation and 

calculations. 

HECO Response: 

The commitment and dispatch penalty factors used in the production simulation for this rate case 

are the same ones used in HECO's prior rate case (Test Year 2005 in Docket No. 04-0113). In 

that rate case, the Consumer Advocate asked a similar question in CA-IR-506. Attached is 

HECO's response to CA-IR-506. 
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CA-IR-506 
DOCKET NO. 04-0113 
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CA-IR-506 

Ref: CA-IR-124, parte. 

a. Please provide copies of all studies, reports, analyses, and work p^ere for the Penalty 
Factors, for all generating units provided in the above referenced response. 

b. Please explain why the penalty factor of 1.006 for Waiau 3 and Waiau 4 is different than the 
penalty factor of 1.012 for Waiau 5 through Waiau 10? 

HECO Response; 

a. The Penalty Factors are calculated using an in-house designed program based on the 

following paper: 

E. F. Hill and W. D. Stevenson, Jr., "An Improved Metliod Of Determining Incremental 
Loss Factors From Power System Admittances And Voltages", IEEE Transactions On 
Power Apparatus And Systems. Vol. PAS-87, No. 6, June 1968. 

There are no derivation or calculation worksheets. The most efficient way of understanding 

this model is to work directly with the Transmission Planning Division staff Most 

questions can be quickly answered with either running the model or by explaining how the 

major inputs are processed and entered into the model. 

b. The Penalty Factor for Waiau 3 and 4 is lower because they are connected to the 46 kV 

transmission lines whereas Waiau 5 through 10 are connected to the 138 kV transmission 

lines. 
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CA-IR-208 

Ref: HECO-403, page 1 and HECQ-WP-412, page 22. 

HECO-403, page 1, line 5 indicates that the Net System hiput is 8,109.2 GWh. HECO-WP-412, 

page 22 indicates that the total test year energy is 8,109.33 GWh. 

Please indicate which number is the energy mnount that was used in the production 

simulation model. 

HECO Response: 

The energy used in the production simulation model is input as 8,760 individual hours of MW 

load, in EEI format. As a convenience (because 8,760 hours of load data can be unwieldy to 

work with), P-MONTH provides the load summary report provided in HECO-WP-412, page 22. 

Rounding occurs as the detailed hourly data is summ^ized by month. 
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CA-IR-209 

Ref: HECO-WP-412, page 24-26 and T-6, page 5, lines 8-13. 

The spinning reserve input file H07TYD1.SPN shown in the referenced workpaper contains 

information for the first week ofthe month of January, and the spinning reserve criterion is 

shown to be 180 MW for every hour ofthe first week of January. T-6,page 5, lines 8-13 

indicates that the spinning reserve criterion changes depending on the largest unit operating on 

the system. 

Please provide the spinning reserve criterion for every hour of January through December 

of the test year. 

HECO Response: 

The spinning reserve input file H07TYD1.SPN shown in pages 24-26 of HECO-WP-412 

represents the test year production simulation for the month of January. This is the complete 

spinning reserve input file. Since no subsequent dates (February-December) ^ e explicitly 

coded, P-MONTH will proceed to use the J^ iu^y values (180 MW) for subsequent periods of 

the test year. 

The section ofthe testimony referred to by the Consumer Advocate (HECO T-6, page 5, 

lines 8-13) states: 

Q. What is the typical HECO SR criterion? 

A. It depends on the largest unit operating on the system at miy point in time. For 

example, when AES is on line, the SR criterion would equal 180 MW. When AES is 

unavailable, i.e., down for maintenance, the next Im^gest unit is K5 or K6 at 142 MW. 
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(Kalaeloa is considered to be two units, since trip of a single combustion turbine or 

the steam unit would not result in loss ofthe facility's entire output.) 

The amount of spinning reserve carried on the system when AES is out of service for 

maintenance depends on what the load is on the system, which units are running and what the 

load on the Im^gest-loaded unit is. Consideration is given to the amount of quick load pickup 

("QLPU") needed to keep the system stable in the event of a sudden trip ofthe largest-loaded 

unit. As stated in HECO T-6, page 4, line 23, to page 5, line 2: 

The purpose of having QLPU is to operate the system with sufficient generation 

reserves to stabilize system frequency immediately following a generating unit forced 

outage above the point where automatic and/or manual load shedding, or 

underfrequency trips of baseloaded IPP units, may interrupt customer service. 

Hence, the actual mnount of spinning reserve carried when AES is out of service for 

maintenance will vary depending on the factors noted above. Given that the situation is complex 

and dynamic, the spinning reserve level in the model is kept at 180 MW, even when AES is out 

of service for maintenance. 

This practice of keeping the spinning reserve at a constant 180 MW for production 

simulation purposes is consistent across the calibration modeling, the direct testimony modeling, 

and the updated direct testimony modeling (so that, to the extent less spinning reserve is carried 

when AES is all or pmtially off-line during the test year, the effect is captured through the 

calibration factor). 
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CA-IR-210 

Ref: HECO-WP-412, page 23. 

The referenced workpaper contains the QLPU Input File H07TYD1 .QLP. 

a. Please identify each generating unit that is associated with each Unit ID. 

b. Please explain how the numbers 1 through 10, listed under Unit Loading Point (MW) and 

under QLPU Capability (MW), sue used by the P-Month production simulation. 

c. Please explain how the P-Month production simulation uses this file. 

HECO Response: 

a. The Unit ID shown corresponds to the column labeled "Id" on the "Thermal Basic 

Summary" sheet provided in HECO-WP-412, page 16. For example. Unit Id = 1 is 

Honolulu generating unit 8, while Unit Id = 16 is Kahe generating unit 6. 

b. The QLPU Input File facilitates "look-up table" capability, where each column of "Unit 

Loading Point (MW)" has a corresponding column of "QLPU Capability (MW)". For 

exMnple, when Honolulu generating unit 8 (Unit Id = 1) is loaded at approximately 38 MW 

(column 5), then this look-up table tells P-MONTH that the estimated quick load capability 

for that operating point is about 11 MW (column 5). Using this information, P-MONTH can 

estimate the available QLPU capability for the system, depending on which units are 

committed, and their respective dispatch. 

c. The following description ofthe P-MONTH QLPU Algorithm was provided by P Plus, the 

vendor for P-MONTH: 
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P-Month QLPU piggybacks on the normal P-Month unit commitment/economic dispatch 

logic as additional requirements. 

After normal unit commitment for an hour, P-Month QLPU algorithm: 

1. Assumes the largest on line unit will be fully loaded; 

2. Calculates the QLPU requirement; 

3. Assumes other committed units are dispatched to maximize the QLPU contribution (not 

economic dispatch); 

4. Calculate the QLPU capability; and 

5. If QLPU capability is less th^i the QLPU requirement, commit the next unit. 

After normal economic dispatch for that hour: 

1. Calculate the QLPU requirement and capability; 

2. If QLPU capability > QLPU requirement, done; 

3. Otherwise, adjust unit dispatch to reduce the generation ofthe units with the largest 

decremental QLPU capabilities and to increase the generation ofthe units with the 

lowest incremental QLPU capabilities to increase the net QLPU capability ofthe system; 

4. If the adjustment satisfies the QLPU requirement, done; 

5. Otherwise, reduce the generation ofthe largest on line unit by X, where X = 3 * (QLPU 

target - QLPU capability) to reduce the QLPU tm^get, and adjust the generation of other 

units to meet the load and to meet the new QLPU target; and 

6. If not possible to provide enough QLPU to meet the target with the committed units and 

the adjustment, a violation message is written to the diagnostic report. 
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CA-IR-211 

Ref: HECO-404, pages 1-2 and HECO-405, pages 2-3. 

a. Please identify the source of Fuel Consumption (Barrels) in column (A) of HECO-404, 

pages 1 and 2 and HECO-405, pages 2 and 3. 

b. Please provide all calculations used to derive the Fuel Consumption (barrels) in column (A) 

of HECO-404, page 1 and 2 and HECO-405, pages 2 and 3. 

HECO Response: 

a. The fuel consumption (Barrels) shown in the specified exhibits are calculated from the total 

MBtu consumption figures provided in HECO-409, page 2. 

b. The calculation of barrels from MBtu is based on the heat content ofthe fuel (as shown on 

the bottom of HECO-409, the LSFO heat content is 6.2 million Btu per b^rel , and the 

Diesel heat content is 5.86 million Btu per barrel). 

Example for Kahe: 35,250,991 MBtu/(6.2 MBtu/bbl) = 5,685,644 bbl 
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CA-IR-212 

Ref: T-4, page 22, lines 16-17, T-4, page 25, lines 12-20. 

Please provide all documentation and calculations that show the application ofthe calibration 

factors. 

HECO Response: 

Exhibit HECO-409, page 2, has been updated to illustrate how the calibration factors are applied 

to the simulated results. This exhibit is provided in response to CA-IR-214 (please refer to 

page 20). The calibration factors are based on documentation, simulations, and calculations 

included in HECO's "Calibration Factor Annual Report for Year 2006", Docket No. 04-0113, 

filed with the Commission on April 16, 2007. As illustrated in Table 1. therein, the Calibration 

Factors are: 

Kahe Power Plant (LSFO) 1.014 

Waiau Power Plant (LSFO) 1.012 

Waiau Combustion Turbines (Diesel) 1.082 

Honolulu Power Plant (LSFO) 0.994 
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CA-IR-213 

Ref: HECO-409, page 2. 

Please identify the reference documents or calculations for MBtu Consumption and Net MWh 

Generation for every month for all HECO generating units in the referenced exhibit. 

HECO Response: 

In response to CA-IR-212, Exhibit HECO-409, page 2, has been updated to show the simulated 

P-MONTH results and the multiplication by calibration factors to arrive at the estimated MBtus. 

The simulated MBtus are derived from the barrels of fuel provided in the P-MONTH report, 

using the number of MBtus per barrel. Please refer to the response to CA-IR-214 for a new 

workpaper, HECO-WP-413, which is provided to illustrate the monthly barrels of fuel consumed 

for the test year. 
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CA-IR-214 

Ref: T-4. 

Does the Company plan to update the HECO production simulation model during this 

proceeding? If so, can the Company provide what information will be updated and provide it at 

this time? 

HECO Response: 

Yes, HECO has updated the production simulation model and is providing an updated set of 

exhibits and workpapers as a part of this IR response. The following items have changed: 

1. Unit Ratings (HECO-WP-406, page 1). HECO made refinements to the operating 

minimum and normal top load ratings used in the production simulation. 

Unit 

H8 
H9 
W3 
W4 
W5 
W6 
W7 
W8 
W9 
W10 
K1 
K2 
K3 
K4 
K5 
K6 
Total 

Operating Minimum (Net MW) 
Updated ProdSim DT ProdSim 

22.3 22.3 
22.3 22.5 
22.3 22.1 
22.3 22.3 
22.5 22.6 
22.5 22.5 
32.6 32.7 
32.8 32.7 
5.9 6.0 
5.9 6.0 

32.5 32.6 
32.7 32.8 
32.3 32.7 
32.3 32.7 
50.7 50.4 
50.0 49.8 

441.9 442.7 

Normal Top Load (Net MW) 
Updated ProdSim DT ProdSim 

53.4 52.9 
54.4 54.4 
46.6 46.2 
46.6 46.4 
54.5 54.6 
53.5 53.7 
82.9 83.2 
86.1 86.2 
52.9 52.9 
49.9 49.9 
82.1 82.3 
82.1 82.4 
86.1 86.3 
85.3 85.3 
134.3 134.7 
134.4 133.9 
1185.1 1185.3 
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2. Company Use (HECO-WP-403, page 1). A new five-year (2002-2006) average was 

calculated. 

Updated Value Direct Testimony Value 
(2002-2006 Average) (2001-2005 Average) 

Energy, GWh 15.8 15.4 

3. Unaccounted For and System Losses (HECO-WP-403, page 2). A new five-year (2002-

2006) average percentage was calculated. 

Updated Value Direct Testimony Value 
(2002-2006 Average) (2001-2005 Average) 

Percentage of Net-to-System 4.64% 4.60% 

Energy, GWh 376.4 373.0 

4. Equivalent Forced Outage Rates ("EFOR") (HECO-WP-406, page 3). The forward-

looking EFORs have been updated, and are now consistent with the EFORs used in 

HECO's 2007 Adequacy of Supply report ("2007 AOS"), filed on February 27, 2007, in 

Table 2, on page 14. An extensive discussion on the derivation ofthe updated EFORs is 

provided in Appendix 7 ofthe 2007 AOS. The updated EFORs are provided below: 

Unit 

Honolulu Units 8 and 9 

Waiau Unit 3 

Waiau Unit 4 

Waiau Units 5 and 6 

Waiau Units 7 and 8 

Waiau Units 9 and 10 

Kahe Units 1 and 2 

Updated EFOR 

11.3% 

11.3% 

11.3% 

2.6% 

6.6% 

12.7% 

3.2% 

Direct Testimonv EFOR 

12.8% 

33.5% 

12.8% 

2.9% 

7.7% 

10.0% 

4.3%) 



6.6% 

4.6% 

4.0%> 

10.0%) 

1.5% 

1.0%) 
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7.7%) 

5.5%) 

4.9% 

10.0%) 

1.5%) 

1.0% 

Kahe Units 3 and 4 

Kahe Unit 5 

Kahe Unit 6 

H-Power 

Kalaeloa 

AES 

5. Calibration Factors (HECO-WP-404, page 1). HECO has determined updated calibration 

factors Mid has reported them in its "Annual Calibration Factor Report for Year 2006," 

filed with the Commission on April 16, 2007. The update factors are as follows: 

Plant Updated Factor Direct Testimonv Factor 

Kahe Power Plant 1.014 1.0144 

Waiau Power Plant Steam Units 1.012 1.0164 

Waiau Power Plant CTs 1.082 1.0859 

Honolulu Power Plant 0.994 0.9721 

6. General Excise Tax Rate on HECO Fuel Price (HECO-414). HECO updated the GET to 

account for an increase in the rate for the test year. 

Updated Value Direct Testimony Value 

GET Adjustment 4.112% 4.166% 
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7. Timing of HECO-sited DG. HECO updated the in-service date for the HECO-sited DG 

(HECO-WP-412, page 19). 

HECO-sited DG 

Updated Value Direct Testimonv Value 

May 2007 March 2007 

Removal of customer-sited DSG. HECO has removed the increment of DSG (HECO-

WP-412, page 19). The DSG is not expected to be operational before the end of 2007. 

Customer-sited DG 

Updated Value Direct Testimony Value 

N/A Aug 2007 

As a part of this CA-IR-response, HECO is submitting new workpapers, as follows: 

Item 

HECO-WP-413 

(seepages 78-137) 

HECO-WP-414 

(seepage 138) 

HECO-WP-415 

(Confidential) 

(seepage 139) 

Description 

P-MONTH Monthly 

Report 

Summary Results 

Fuel Price Calculation 

Reason 

Supports response to CA-IR-213 

Provides high-level comparison of Direct 

Testimony mid Update 

Illustrates application of updated GET 
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Line 

Hawaiian Electric Company, Inc. 

TEST YEAR FUEL EXPENSES 

Fuel Type Reference 

1. Total Fuel Oil Expense UPDATED HECO-401, p. 2, Line 4 

2. Total Fuel Related Expense UPDATED HECO-405, p. 1, Line 5 

3. TOTAL FUEL EXPENSE 

TY 2007 
Fuel 

Expense 
($000) 

$537,767 

$6,107 

$543,874 
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Line Fuel Type 

Hawaiian Electric Company, Inc. 

TEST YEAR FUEL EXPENSES 
TOTAL FUEL OIL EXPENES 

Reference 

1. Low Sulfur Fuel Oil 

2. Diesel Fuel Oil 

3. Sub. DG Diesel Fuel Oil 

4. TOTAL FUEL OIL EXPENSE 

UPDATED HECO-404, p. 1, Line 4 

UPDATED HECO-404, p. 1, Line 6 

UPDATED HECO-404, p. 1, Line 8 

TY 2007 
Fuel Oil 
Expense 
($000) 

$526,595 

$7,367 

$3,805 

$537,767 

Note: Totals may not add exactly due to rounding. 
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UPDATED HECO-402. PAGE 1 OF 1 PAGE 9 OF 139 

Hawaiian Electric Company, Inc. 

FUEL PRICES FOR 2007 TEST YEAR 
WEIGHTED AVERAGE FUEL PRICES 

This exinibit contains confidential fuel pricing information and is submitted 
pursuant to Protective Order No. 23378, issued on April 23, 2007. 
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Hawaiian Electric Company, Inc. 

2007 TEST YEAR GENERATION 

Line 

1. Sales 

2. Company Use^ 

3. Sales + NC 

4. Losses^ 

5. Net System Input 

6. - Purchase Power^ 

7. Net HECO 

7a. Central Station 

7b. Substation DG^ 

(A) 

Energy 
(GWh) 

7.720.8 

15.8 

7,736.6 

376.4 

8,113.0 

3,373.5 

4,739.6 

4,7177 

21.8 

(B) 
Percent of 
Net System 

Input 

100.00% 

41.58% 

58.42% 

58.15% 

0.27% 

^ No Charge based on 2002-2006 5 year average, 15.8 MWh. (UPDATED HECO-WP-403, p. 1 
^ Losses of 4.64% based on 5-year average (2002-2006), UPDATED HECO-WP-403, p. 2 
^ UPDATED HECO-409, page 5 
^ UPDATED HECO-409, page 6 
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Line LSFO 

1. Honolulu 

2. Kahe 

3. Waiau-Steam 

Hawaiian Electric Company, Inc. 

DERIVATION OF FUEL EXPENSE 
(Contract Fuel Prices) 

4. Subtotat 

(A) 
Fuel 

Consumption 
(Barrels) 

290,579 

5,706,486 

2,049,775 

8,046,839 

(B)^ 
Contract 

Prices 
($/bbl) 

65.4412 

65.4412 

65.4412 

(C) 

$ 

$ 

$ 

$ 

= (A) X (B) 
(C) 

Fuel 
Expense 
($000) 

19,016 

373,439 

134,140 

526,595 

5. Waiau-Diesel 

6. Subtotal 

73,687 99.9771 $ 7,367 

73,687 $ 7.367 

7. Central Station Total 

8. Substation DG 

9. Grand Total 

,120,527 

38,060 

,158,587 

$ 533,962 

99.9771 $ 3,805 

$ 537,767 

Composite Fuel Price 65.9142 $/bbl 

^ UPDATED HECO-402. Line 5. 
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Line LSFO 

Hawaiian Electric Company, Inc. 

DERIVATION OF FUEL EXPENSE 
(Including Trucking and Petrospect Costs) 

1. Honolulu 

2. Kahe 

3. Waiau-Steam 

4. Subtotat 

(A) 
Fuel 

Consumption 
(Barrels) 

290,579 

5,706,486 

2,049,775 

8,046,839 

(B)^ 
Fuel 

Costs 
($/bbl) 

68.5674 

65.4504 

65.4504 

(C) 

$ 

$ 

$ 

$ 

= (A) X (B) 
(C) 

Fuel 
Expense 
($000) 

19,924 

373,492 

134,159 

527,574 

5. Waiau-Diesel 

6. Subtotal 

73,687 100.0501 $ 7,372 

73,687 $ 7,372 

7. Central Station Total 

8. Substation DG 

9. Grand Total 

,120,527 $ 534,947 

38,060 104.4601 $ 3,976 

,158,587 $ 538,922 

Composite Fuel Price 86.0559 $/bbl 

^ UPDATED HECO-402. Line 9. 
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Hawaiian Electric Company, Inc. 

TEST YEAR FUEL RELATED EXPENSES 

Line 

1. 

2. 

3. 

4. 

5. 

Fuel Handling Expenses 

Fuel Trucking Expenses 

Petrospect Expenses 

Kahe 6 Fuel Additive Expense 

Total 

Dollars ($000) 

$ 

$ 

$ 

$ 

$ 

4,839 

1,074 

82 

113 

6,107 

Reference 

HECO-WP-410 

UPDATED HECO-405, page 2 

UPDATED HECO-405, page 3 

UPDATED HECO-WP-411 
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Hawaiian Electric Company, Inc. 

Line 

1. 

2. 

3. 

4. 

LSFO 

Honolulu 

Kahe 

Waiau-Steam 

Subtotal 

DERIVATION OF FUEL EXPENSE 
(Trucking Costs) 

(A) 
Fuel 

Consumption 
(Barrels) 

290,579 

5,706,486 

2,049,775 

8,046,839 

(B)' 
Trucking 

Cost 
($/bbl) 

3.1170 

-

-

(C) = (A) x (B) 

(C) 
Fuel 

Expense 
($000) 

$ 906 

$ 

$ 

$ 906 

5. Waiau-Diesel 73.687 

6. 

7. 

8. 

9. 

Subtotal 

Central Station Total 

Substation DG 

Grand Total 

73,687 

8,120,527 

38,060 

8,158,587 

4.4100 

$ 

$ 

$ 

906 

168 

1,074 

^ UPDATED HECO-402, Line 6. 
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Hawaiian Electric Company, Inc. 

DERIVATION OF FUEL EXPENSE 
(Petrospect Costs) 

Line 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

LSFO 

Honolulu 

Kahe 

Waiau-Steam 

Subtotal 

Waiau-Diesel 

Subtotal 

Central Station Total 

Substation DG 

Grand Total 

(A) 
Fuel 

Consumption 
(Barrels) 

290,579 

5,706,486 

2,049,775 

8,046,839 

73,687 

73,687 

8,120,527 

38,060 

8,158,587 

(B)^ 
Petrospect 

Cost 
($/bbl) 

0.0092 

0.0092 

0.0092 

0.0730 

0.0730 

(C) = (A) x (B) 

(C) 
Fuel 

Expense 
($000) 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

3 

52 

19 

74 

5 

5 

79 

3 

82 

^ UPDATED HECO-402, Line 8. 
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Hawaiian Electric Company, Inc. 

TEST YEAR FUEL EFFICIENCY 
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Line 

1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 
9. 
10. 

11. 

ENERGY 

Company Generated Energy 

Central Station Generated Energy 
Steam Generated Energy 
CT Generated Energy 

Sub. DG Generated Energy 

Test Year Sales 

FUEL CONSUMPTION 

Total Fuel Consumed 

Central Station Fuel Consumed 
Steam Fuel Consumed 
CT Fuel Consumed 

Sub. DG Fuel Consumed 

HEAT RATE 

12. Total Heat Rate 

13. 
14. 
15. 

16. 

Central Station Heat Rate 
Steam Heat Rate 
CT Heat Rate 

Sub. DG Heat Rate 

4.738.7 Net GWh 

4,716.9 Net GWh 
4,703.9 Net GWh 

13.0 Net GWh 

21.8 Net GWh 

7.720.8 Net GWh 

50,545,243 IVlBtu 

50,322,213 MBtu 
49,890,404 MBtu 

431,808 MBtu 

223.030 MBtu 

10,666 Btu/kWh 

10,668 Btu/kWh 
10,606 Btu/kWh 
33,290 Btu/kWh 

10.212 Btu/kWh 

17. HECO Central Station 
Generation of Net System Input 58.15% Percent 

0.011209 MBtu/kWh Sales' 18. Sales Heat Rate - Central Station 

Reference 
' 50,322,213 MBtu/(7,720.8 GWh x 58.15% x 1,000,000 kWh/GWh) = 0.011209 MBtu/kWh Sales. 

Source: UPDATED HECO-409, page 2 and 6 and UPDATED HECO-407. 
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Hawaiian Electric Company, Inc. 

HISTORICAL FUEL EFFICIENCY 
(Btu/Net kWh) 

Line 

(A) (B) (C) (D) (E) (F) 
Test Year 

2001 2002 2003 2004 2005 2007 

1. Central Station Steam 
2. Percent Increase 

10,387 10,414 10,413 10,540 10,620 10,606 ' 
0.3% 0.0% 1.2% 0.8% -0.1% 

3. Central Station Diesel 
4. Percent Increase 

29,053 21,106 21,081 21,327 20,985 33,290 
-27.4% -0.1% 1.2% -1.6% 58.6% 

5. Central Station Average 
6. Percent Increase 

7. Substation DG 
8. Percent Increase 

10.406 10,436 
0.3% 

10,452 
0.2% 

10,621 
1.6% 

10,690 
0.7% 

10,081 

10,668 
-0.2% 

10,212 
1.3% 

' UPDATED HECO-406, Line 14. 
^ UPDATED HECO-406, Line 15. 
^ UPDATED HECO-406, Line 13. 
^ UPDATED HECO-406, Line 16. 
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Hawaiian Electric Company, Inc. 

TEST YEAR FUEL OIL INVENTORY 

Line LSFO 

1. Residual Fuel Oil 

2. Diesel Oil 

3. TOTAL INVENTORY 

(A) 

Average 

Barrels^ 

771,615 

24,873 

796,488 

(B) 

Price per 

Barrel 

(C) = ( A ) x ( B ) 

(C) 
Fuel Oil 

Inventory 

($000) 

65.5629 $ 50,589 

100.3084 $ 2,495 

$ 53,084 

4. AVERAGE RESIDUAL FUEL OIL PRICE 

5. Residual Fuel Oil Expense (UPDATED HECO-404, p. 2, Line 4, Column C) 
6. Barrels of Residual Fuel Oil (UPDATED HECO-404, p. 2, Line 4, Column A) 
7. Average Price per Barrel (Line 5 •;• Line 6) 

527,574 
8,046,839 

65.5629 

8. AVERAGE DIESEL OIL PRICE 

9. Central Station Diesel Oil Inventory Volume (HECO-411, Line 6) 23,416 
10. Substation DG Diesel Oil Inventory Volume (HECO-411, Line 7) 1,457 
1 1 . Total Diesel Oil Inventory Volume (Line 9 + Line 10) 24,873 
12. Central Station Diesel Oil Price (UPDATED HECO-404, Page 2, Line 5, Column B) $ 100.0501 
13. Substation DG Diesel Oil Price (UPDATED HECO-404, Page 2, Line 8, Column B) $ 104.4601 
14. Central Station Diesel Oil Inventory Value (Line 9 * Line 12) $ 2,342,802 
15. Substation DG Diesel Oil Inventory Value (Line 10 * Line 13) $ 152,198 
16. Total Diesel Oil Inventory Value (Line 14 +Line 15) $ 2,495,001 
17. Average Diesel Oil Price (Line 16 + Line 11) $ 100.3084 

Residential Fuel Oil - UPDATED HECO-409, line 3 
Diesel O i l - H E C O ^ I I , line 8 
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Hawaiian Electric Company, Inc. 

DERIVATION OF RESIDUAL FUEL OIL INVENTORY 

Line 

1. Forecast Residual Fuel Oil Consumption^ 

2. Burn Rate (Line 1 / 365 days) 

3. 35 Day Inventory (Line 2 X 35 days) 

4. Fuel Price^ 

5. Residual Fuel Oil Inventory (Line 3 x Line 4) 

Energy 
(GWh) 

,046,839 Barrels 

22,046 Barrels/Day 

771,615 Barrels 

65.5629 $/Barrel 

50,589 $000 

' See UPDATED HECO-404, line 4, column A. 

^ See UPDATED HECO-408, line 7. 
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Hawaiian Electric Company, Inc. 

LOW SULFUR INVENTORY 2001-2005 

Line 

1. 
2. 
3. 
4. 
5. 

Year 

2001 
2002 
2003 
2004 
2005 

(A) 

Barrels 
Consumed 

Per Day 

20,272 
20,888 
20,974 
22,290 
21,515 

(B) 
Average 
Ending 

Inventory 
(Barrel) 

835,100 
705,692 
778,717 
840,342 
823,872 

(C) = {B)/(A) 
(C) 

Average 
Days 

Supply 

41 
34 
37 
38 
38 

6. 2001 - 2005 Average 21,11 796.745 38 

m 

re 
m 

900,000 

850,000 

800,000 

750,000 

700,000 

650,000 

600,000 

Hawaiian Electric Company, Inc. 
LOW SULFUR FUEL OIL INVENTORY 

Recorded Forecast 

2001 2002 2003 2004 

Year 

2005 2006 2007 
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Line 

1. 
2. 
3. 
4. 
5. 

Year 

2001 
2002 
2003 
2004 
2005 

Hawaiian Electric Company, Inc. 

DIESEL OIL INVENTORY 2001-2005 

(A) 

Barrels 
Consumed 

Per Day 

60 
61 
79 

169 
325 

(B) 
Average 
Ending 

Inventory 
(Barrel) 

18,522 
23,992 
24,010 
23,827 
26,730 

(C) = (B)/ (A) 
(C) 

Average 
Days 

Supply 

307 
393 
306 
141 

82 

2001 -2005 Average 
Central Station Inventory 

DG Inventory 

Total Diesel Oil Inventory 

139 23,416 

1,457 

24,873 

30,000 -

25,000 -

20,000 -

t 15,000 -
CO 

10,000 -

5,000 -

Hawaiian Electric Company, Inc. 
DIESEL OIL INVENTORY 

• ^ Recorded Forecast 

2001 2002 2003 2004 2005 2006 2007 

Year 
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Hawaiian Electric Company, Inc. 

DERIVATION OF DIESEL FUEL OIL INVENTORY 
DERIVED ON DAILY CONSUMPTION BASIS 

Line 

1. Forecast Diesel Fuel Oil Consumption 73,687 Barrels 

2. Burn Rate (Line 1 / 365 days) 202 Barrels/Day 

3. 35 Day Inventory {Line 2 X 35 days) 7,066 Barrels 

4. Continuous 24 Hour Consumption^ 5,420 Barrels/Day 

5. Diesel Fuel Oil Inventory (Line 3 / Line 4) 1.3 Days 

"* Assumption: W9 and W10 are run at 53 MW and 50 MW respectively for 24 hours. 
W9: {[198.6939 + (7.8497 * 53) + (.02922 * 53^2)] * 24} / 5.86 = 2,853.82 Barrels/Day 
WI 0: {[191.3958 + (7.2757 * 50) + (.02851 * 50'̂ 2)] * 24} / 5.86 = 2,565.69 Barrels/Day 
W9 + W10 combined = 5,419.51 Barrels/Day 



HECO-413, PAGE1 OF 1 
NOT CHANGED FROM DIRECT TESTIMONY 

CA-IR-214 
DOCKET NO. 2006-0386 
PAGE 28 OF 139 

Hawaiian Electric Company, Inc. 

DAYS OF FULL LOAD CONSUMPTION 

Line 

1. H ECO's Test Year Diesel Inventory 

2. HECO's Full Load Consumption 

3. Days at Full Load Consumption 

24,873 Barrels 

5,420 Barrels/Day 

4.6 Days 

^ Assumption: W9 and W10 are run at 53 MW and 50 MW respectively for 24 hours. 
W9: {[198.6939 + (7.8497 * 53) + (.02922 * 53^2)] * 24} / 5.86 = 2,853.82 Barrels/Day 
W10: {[191.3958 + (7.2757 * 50) + (.02851 * 50^2)] * 24} / 5.86 = 2,565.69 Barrels/Day 
W9 + W10 combined = 5,419.51 Barrels/Day 
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Hawaiian Electric Company, Inc. 

HISTORICAL FUEL INVENTORY COMPARED WITH TEST YEAR 
AVERAGE MONTHLY INVENTORY 

Line 

1. 
2. 
3. 
4. 
5. 

Year 

2001 
2002 
2003 
2004 
2005 

(A) 

L S F O 
Barrels 

835,100 
705,692 
778,717 
840,342 
823,872 

(B) 

Diesel 
Barrels 

18,522 
23,992 
24,010 
23,827 
26,730 

(C) = (A) + (B) 
(C) 

Total 
Barrels 

853,622 
729,684 
802,727 
864,169 
850,602 

6. 2001 - 2005 Average 796.745 23.416 820,161 

900,000 

850,000 

« 800,000 
o 
i_ 
i_ 

m 750,000 

700,000 

650,000 

Hawaiian Electric Company, Inc. 
TOTAL FUEL OIL INVENTORY 

Recorded 

Forecast 

2001 2002 2003 2004 

Year 

2005 2006 2007 
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UPDATED HECO -
UPDATED HECO -
UPDATED HECO -

HECO -
UPDATED HECO -

HECO -
UPDATED HECO -
UPDATED HECO -

HECO -
HECO -

UPDATED HECO -
UPDATED HECO -
UPDATED HECO -
UPDATED HECO -
UPDATED HECO -
UPDATED HECO -

HECO -
HECO -
HECO -
HECO -
HECO -
HECO -

WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -
WP -

400 
403 
403 
404 
406 
406 
406 
407 
408 
410 
411 
412 
412 
412 
412 
412 
412 
412 
412 
413 * 
414 * 
415 * 

Page(s) 
1 
1 
2 
1 
1 
2 
3 
1 
1 
1 
1 

1-6 
7-13 
14-15 
16-21 

22 
23 

24-26 
27-37 
1-60 

1 
1 

Description 
Index 
Company Use (5-vr historical) 
Unaccounted For and System Losses (5-yr historical) 
Blank sheet 
Generating Unit Load Carrying Capabilities 
Generating Unit Heat Rate Constants 
Equivalent Forced Outage Rates 
Sales Fuel Efficiency 
Historical Net Heat Rate (Central Station Generation) 
Fuel Related Expenses 
Kahe 6 Fuel Additive Calculation 
Raw Output From Production Simulation Model (Yearly file) 
Input File Into the Production Simulation 
Fuel Input File Into Production Simulations 
Unit costs/Performance/Maintenance Files 
Load Input File 
QLPU Input File 
Spinning Resen/e Input File 
Pattern Files 
Raw Output From Production Simulation Model (monthly file) 
Summary of Results 
HECO Contract Prices - Aug 2006 w/ Revised GET (CONFIDENTIAL) 

Added Exhibits/Workpapers 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 COMPANY USE 

Line 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Year 

2002 

2003 

2004 

2005 

2006 

Total 

Average 

(A) 
Company 
No-Charge 

(MWh) 

15,379 

15,002 

15,521 

15,698 

17,363 

78,962 

15,792 

(B) 

Sales 
(MWh) 

7,390,367 

7,522,230 

7,732,834 

7,721,296 

7,700,605 

38,067,331 

(C) = (A) ^ (B) 
(C) 

Company 
Use 

(Percent) 

0.208% 

0.199% 

0.201% 

0.203% 

0.225% 

0.207% 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 UNACCOUNTED FOR & SYSTEM LOSSES 

Line 

1. 

2. 

3. 

4. 

5. 

6. 

Year 

2002 

2003 

2004 

2005 

2006 

Total 

(A) 
Unacct'd 

& Sys Losses 
(MWh) 

351,953 

371,726 

378,644 

367,309 

386,904 

1,856,535 

(B) 

Net-to-System 
(MWh) 

7,757,699 

7,908,957 

8,126,998 

8,104,303 

8,104,872 

40,002,828 

(C) = (A) ^ (B) 
(C) 

System 
Losses 

(Percent) 

4.54% 

4.70% 

4.66% 

4.53% 

4.77% 

4.64% 
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HECO-WP-404 
As noted in response to CA-IR-212, the calibration 

factors applied in UPDATED HECO-409 are based on 
HECO's "Calibration Factor Annual Report for Year 
2006", filed with the Commission on April 16, 2007. 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 GENERATING UNIT LOAD CARRYING CAPABILITIES 

Unit 

Honolulu 8 
Honolulu 9 
Waiau 3 
Waiau 4 
Waiau 5 
Waiau 6 
Waiau 7 
Waiau 8 
Waiau 9 
Waiau 10 
Kahel 
Kahe 2 
Kahe 3 
Kahe 4 
Kahe 5 
Kahe 6 
Kalaeloa CT1 
Kalaeloa CT2 
Kalaeloa Additional Capacity 
AES-Hawaii 
H-POWER 

(A) 
Operating 
Minimum 
(Net MW) 

22.3 
22.3 
22.3 
22.3 
22.5 
22.5 
32.6 
32.8 
5.9^ 
5.9^ 

32.5 
32.7 
32.3 
32.3 
50.7 
50.0 
32.5 
32.5 
0.0 

63.0 
25.0 

(B) 
Normal 

Top Load 
(Net MW) 

53.4 
54.4 
46.6 
46.6 
54.5 
53.5 
82.9 
86.1 
52.9 
49.9 
82.1 
82.1 
86.1 
85.3 

134.3 
134.4 
90.0 
90.0 
28.0 

180.0 
46.0 

^ Waiau 9 and 10 minimum based on typical EMS settings 



HECO-WP^06, PAGE 2 OF 3 
NOT CHANGED FROM DIRECT TESTIMONY 

CA-IR-214 
DOCKET NO. 2006-0386 
PAGE 35 OF 139 

Hawaiian Electric Company, Inc. 

TEST YEAR 2007 HEAT RATE CONSTANTS 

Unit 

Honolulu 8 
Honolulu 9 
Waiau 3 
Waiau 4 
Waiau 5 
Waiau 6 
Waiau 7 
Waiau 8 
Waiau 9 
Waiau 10 
Kahel 
Kahe 2 
Kahe 3 
Kahe 4 
Kahe 5 
Kahe 6 
Kalaeloa CT1 
Kalaeloa CT2 
Kalaeloa Additional Capacity 
AES-Hawaii 
H-POWER 

A 
Coefficient 

36.4132 
69.8920 

146.5394 
49.4604 
61.0595 
64.1104 
88.2107 
86.8712 

198.6939 
191.3958 
73.4991 
46.0037 
57.4864 
75.5539 
89.3444 

117.0609 
299.0260 
299.0260 

0.0100 
258.7479 

10.0000 

B 
Coefficient 

10.3115 
8.9484 
4.8113 
9.3112 
8.8137 
8.7407 
7.9405 
8.0919 
7.8497 
7.2757 
8.1733 
9.0952 
8.5169 
8.4394 
8.6434 
8.1819 
4.4288 
4.4288 
8.6408 

14.9713 
8.2000 

C 
Coefficient 

0.00568 
0.02204 
0.08544 
0.03203 
0.02981 
0.03199 
0.01961 
0.01315 
0.02922 
0.02851 
0.01292 
0.00350 
0.00634 
0.00739 
0.00305 
0.00769 
0.00931 
0.00931 
0.00000 
0.00510 
0.00010 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 EQUIVALENT FORCED OUTAGE RATE 

Unit 

Honolulu 8 
Honolulu 9 
Waiau 3 
Waiau 4 
Waiau 5 
Waiau 6 
Waiau 7 
Waiau 8 
Waiau 9 
Waiau 10 
Kahel 
Kahe 2 
Kahe 3 
Kahe 4 
Kahe 5 
Kahe 6 
HECO 

Kalaeloa 
AES-Hawaii 
H-POWER 

2000 

7.2% 
1.4% 
2.0% 
3.0% 
3.6% 
3.8% 
0.7% 
5.3% 

65.7% 
13.4% 
1.2% 
1.7% 
0.3% 
5.7% 
1.7% 
0.9% 
2.4% 

(See Mr. i 

2001 

10.4% 
3.0% 
1.9% 

14.8% 
0.8% 
3.9% 
1.6% 
1.5% 
4.1% 
5.0% 
0.7% 
3.1% 
3.9% 
0.9% 
0.4% 
0.4% 
1.6% 

2002 

3.6% 
3.1% 
6.5% 
5.1% 
2.2% 
0.6% 
1.8% 
0.1% 

49.9% 
13.6% 
2.3% 
1.0% 
0.1% 
3.6% 
1.0% 
0.5% 
1.8% 

C^hing's Testimony 
/ 

2003 

13.0% 
20.0% 
10.9% 
3.4% 
4.1% 
2.8% 
0.7% 
0.0% 
6.9% 

36.0% 
1.2% 
2.2% 
3.5% 
1.3% 
1.1% 
1.9% 
2.4% 

HECO T. 
wailabilit\ 

2004 

23.7% 
1.0% 

24.7% 
13.4% 
1.0% 
0.3% 
1.2% 
7.7% 

63.2% 
4.4% 
2.6% 
2.9% 
8.8% 
1.4% 
7.6% 
3.3% 
6.2% 

•5) 

1 Factor 

1 
2005 

1.7% 
12.0% 
42.2% 

5.0% 
1.0% 
2.6% 
0.6% 

23.5% 
69.2% 

7.4% 
5.4% 
2.0% 
8.3% 
4.9% 
3.1% 
5.9% 
9.3% 

=orward-
Looking 

11.3% 
11.3% 
11.3% 
11.3% 
2.6% 
2.6% 
6.6% 
6.6% 

12.7% 
12.7% 
3.2% 
3.2% 
6.6% 
6.6% 
4.6% 
4.0% 
5.4% 

1.5% 
1.0% 

87.0% 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 SALES FUEL EFFICIENCY 

Line Description 

1. steam 

2. Diesel-Waiau 

3. Diesel - DG 

4. Total 

(A) 
Net 

Generation 
(MWh) 

4,703,931 

12,971 

(B)' 

Fuel 
(Barrels) 

8,046,839 

73,687 

(C) 

Fuel 
(MBtu) 

49,890,404 

431,808 

(D)^ = (C) ^ (A) * 1000 
(D) 
Net 

Heat Rate 
(Btu/kWh) 

10,606 

33,290 

(Treated Separately In the ECAF) 

4.716,902 8,120,527 50,322,213 10,668 

SALES PROVIDED BY COMPANY GENERATION 

5. Test Year Sales 7,720,800 

6. Company Generated 58 15% 

7. Sales Provided by Company 4,489,636 

SALES FUEL EFFICIENCY 

8. Company Sales and Fuel 

9. Sales Heat Rate 

Company 

Sales 

4,489,636 

0.011209 

Company 
MBtu Consumed 

50,322,213 

^ Steam's LSFO heat content is 6.2 MBtu/barrel 
Diesel's heat content is 5.86 MBtu/barrei 
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Hawaiian Electric Company, Inc. 

Estimated Annual Usage and Cost 
for Calcium Nitrate Fuel Addit ive at Kahe Unit 6 

Based on Kahe 6 estimated annual generation of 714,814 GWH, 
and the estimated annual fuel usage at Kahe 6 of 7,498,631 MBTU. 

The annual fuel usage in gallons is calculated to be: 
7,498,631 MBTU - 6.2 MBTU per bbl x 42 gallons per bbl 

= 50,797,178 gallons of Fuel Oil 

Fuel additive usage is 1 gallon of additive per 4000 gallons of Fuel Oil 

Estimated annual fuel addit ive usage: 
50,797,178-^ 4000 = 12,699 gal lons fuel addit ive per year 

Estimated annual cost of the fuel additive. 
The calculation of the estimated annual fuel additive cost is shown below: 

a) cost of the additive is $6.10 per gallon 
$6.10x12,699 = $77,464 

b) tax = $77,464 x 4.5% = $3,486 

c) materials on-cost is 11.05% 
($77,464 + $3,486) x 11.05% = $8,945 

d) shipping costs approximately $6,500 per container load (3,575 gallons), 
or $1,818 per gallon 

12,699 gallons x $1.818 = $23,087 

The total est imated annual cost o f t h e fuel addit ive Is: 
$77,464 + $3,486 + $8,945 + $23,087 = $112,982 
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PPC Proprtetop/ Program Licensed to MECO Till 12/2099 HECO PMONTH V.0Z25O4 

HECO Rate Cose 2007 Test Yeor - C)T w/2007 AOS EFOR. Fuel Adj for GET Poge; 1 

Load Qdj CU & losses (1.0005); No DSG; 5/07 Eno Uw. Min/nKw cap. MCS 05/18/07 07:12:45 

Case Nome: 

5iniulaTion Period: 

h07tyd2c 

2007/ 1 - 2007/12 

Study DoTo: 

Report Control: 

Areo DotQi 

Plant Doto: 

Fuel Class Data: 

Spot Fuel Data; 

Contract Fuel Doto: 

Therm ol Basic Data: 

Thermal Cost Data; 

Thermal Performance 

Thermal NOx t>ata: 

Hourly Pattern # 1: 

Hourly Pat tern* 2: 

Hourly Patterns 3: 

Hourly Pattern # 4: 

Hourly Pattern # 5; 

Hourly Pattern # 6: 

Hydco Data; 

Pumped Storage Data 

Ii07tydl.stu 

h07tydl.rfc 

Ii071ydl.ora 

h07tydl.plt 

h07tydl.fcl 

h07tycl2.sfy 

h07tydl.ubQ 

h07tydl.ucs 

Data: h07tyd2c.upf 

ptnLhcp 

ptn2.hcp 

ptnS.hcp 

ptn4.hcp 

ptn5.hcp 

ptn6.hcp 

Fixed Energy Transaction Dato: h07tydl.trf 

Economy Transaction 

DSM Data: 

Monte Carlo Scenario 

3ata: 

Doto: h07tyd2c.mcs 

Thiermol Mointenonce Data: h07tydLumt 

Hydro Mointenonce Dato: 

P-S Maintenance Data 

Load Data: 

CC Dota # 1 : 

CC Data #2 

CC Data #3 

CC Data # 4 

CC Wointenonce Data 

h07t>d2.eei 

Quick Load Pick Up Curve Data: hOTtydl.qlp 

Spinning Reserve Dot hO/tydi.spn 
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PPC Propcietory Progrom Licensed to HECO Till 12/2099 HECO PMONTH V.O22504 

HECO Rate Cose 2007 Test Vear - DT w/2007 AOS EFOR; Fuel Adj for SET Page: 2 

Lood adj CU S losses (1.0005); No DSS; 5/07 Ewa Nui; Min/mox cop; MCS 05/18/07 07:17:03 

Colendor Veaî : 2007 

Monthly system Load and Capacity Summory 

Mnth 

Jon 

Feb 

Mor 

Apr 

Moy 

Jun 

Jul 

Aug 

Sep 

Oct 

Now 

Dec 

Peok 

Lood 

MW 

1193 

1186 

1169 

1195 

1213 

1207 

1251 

1282 

1273 

1288 

1267 

1231 

Mnthty 

inergy 

ewh 

Load 

Foctor 

% 

656 
589.2 

664.1 

645.6 

680 

680.1 

705.3 

726.2 

707.6 

720,3 

671.7 

667 

73.9 

73.9 

76.4 

75 

75.3 

78.3 

75.8 

76.1 

77.2 

75.2 

73.6 

72.8 

"nstahed 

Capacity 

MW 

1483.1 

1500.1 

1618.1 

1642.7 

1647.6 

1618.1 

1601.1 

1618.1 

1618.1 

1528.1 

1618.1 

1618.1 

Aaint 

outage 

MW 

82.1 

0 

165 

136.3 

187.2 

132.7 

86.1 

139.6 

54.5 

54,5 

86,1 

139.5 

Adjusted 

"opacity 

MW 

1401 

1500,1 

1453.1 

1506.4 

1460.4 

1485.4 

1515 

1478.5 

1563.6 

1473.6 

1532 

1478.6 

Capacity 

Reserve 

MW 

208 

314,1 

284,1 

311,4 

247,4 

278,4 

264 

196,5 

290,6 

185,6 

265 

247,6 

rapacity 

Reserve 

% 
17.44 

26,49 

24.3 

26.06 

20.4 

23.07 

21.1 

15.33 

22,83 

14.41 

20,92 

20,12 

Summory for Period: 

Pea k Lood (MW): 

Tot QI Energy (SWIi): 

Loo d Factor (%): 

1288 

8113,1 

71,91 

Month 

Jon 

Feb 

Mor 

Apr 

Moy 

Jun 

Jul 

Aug 

Sep 

Oct 

Now 

Dec 

AM Peak 

(MW) 

1114 

1120 

1132 

1185 

1187 

1196 

1242 

1263 

1257 

1238 

1213 

1144 

PM Peak 

MW) 

1193 

1186 

1169 

1195 

1213 

1207 

1251 

1282 

1273 

1288 

1267 

1231 

'opocity 

MW) 

1483.1 

1500,1 

1618,1 

1642.7 

1647.6 

1618,1 

1601,1 

1618,1 

1618,1 

1528.1 

1618,1 

1618,1 

^aint. 

MW) 

82,1 

0 

165 

136,3 

187,2 

132,7 

86,1 

139,6 

54,5 

54,5 

86,1 

139,5 

Reserve 

MW) 

208 

314,1 

284,1 

311.4 

247,4 

278,4 

264 

196,5 

290.6 

185,6 

265 

247,6 

.argest 

MW) 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

LSC 

MW) 

1221 

1320,1 

1273,1 

1326,4 

1280,4 

1305,4 

1335 

1298,5 

1383,6 

1293,6 

1352 

1298,6 

Diff 

MW) 

28 

134,1 

104.1 

131.4 

67.4 

98.4 

84 

16.5 

110.6 

5.6 

85 

67,6 
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PPC Propcietory Progrom Licensed to HECO Till 12/2099 HECO PMONTH V.022504 

HECO Rate Cose 2007 Test Vear - DT w/2007 AOS EFOR; Fuel Adj for SET Page: 3 

Lood adj CU & losses (1,0005); No DSS; 5/07 Ewa Nui; Min/mox cop; MCS 05/18/07 07:17:03 

Fiscol Year: 2007 

Station Summory 

Station 

1 Honolu 8 

2 Honolu 9 

3 Waiau 3 

4 Waiou 4 

5 Waiou 5 

6 Woiau 6 

7 Waiou 7 

8 Waiou 8 

9 Woiou 9 

10 Woiou 10 

11 Kohe 1 

12 Kohe 2 

13 Kahe 3 

14 liohe 4 

15 (Cohe 5 

16 Kohe 6 

17 Kola CC 

18 Kola CC 

19 AES 

20 HPOWER 

21 Kalo CC 

23 DG Sub 

43 RIDERI 

Capacity 

MW 

53,4 

54,4 

46,6 

46,6 

54,5 

53,5 

82,9 

86,1 

52,9 

49,9 

82,1 

82,1 

86,1 

85,3 

134,3 

134,4 

90 

90 

180 

46 

28 

29,5 

5 

System 

Hours CF 

% 
1 3362,7 

1 2385,6 

1 1694,8 

1 2968,8 

1 4661,9 

1 4760,9 

1 6171,6 

1 7606,6 

1 506,2 

1 994,2 

1 7552,3 

1 8011,7 

1 6143 

1 7876,1 

1 7903,2 

1 8137,4 

1 6694,8 

1 8398,7 

1 8673,8 

1 8758,3 

1 6696 

1 782,8 

1 387,4 

17.09 

12.86 

13.45 

17.07 

23,59 

24,22 

39,2 

61.34 

1.03 

1.88 

53,52 

64,06 

57,84 

72,01 

78,56 

60,98 

75,93 

94,91 

97,61 

83,69 

58,08 

8.93 

0.8 

znergy MBtu Cold 

SWh k 

79,965 

61,327 

54,953 

69,717 

112,662 

113,568 

284.854 

462,869 

4,764 

8,206 

385.137 

460.966 

436.507 

538.349 

924.73 

718,328 

598.992 

748.704 

1539.908 

337.437 

142,546 

21,84 

0,35 

8106.679 

S ta r t 

1011,7 

800,7 

737,8 

948,5 

1442,4 

1483,3 

3110,4 

4835,5 

142,5 

256,5 

3988,7 

4683,7 

4303,9 

5455,5 

9064,9 

7395,1 

5154,2 

6450,1 

26703.1 

2855,3 

1231,8 

22,5 

86,6 

92165 

Worm 

Star t 

280 

249 

209 

292 

287 

343 

5 

6 

107 

182 

2 

4 

4 

5 

4 

4 

92 

5 

2 

1 

92 

261 

85 

2521 

Stup 

M$ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cst 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

=uel Cst 

Vlt 

11.1879 

8.8543 

7.7874 

10.0111 

15.2241 

15.6567 

32,8307 

51.0386 

2.4319 

4.3768 

42,1009 

49,4363 

45,4278 

57,5824 

95,6796 

78,0552 

58,0685 

72,668 

42,7959 

0 

13.8776 

0.4016 

0 

715,4932 

VOAM Cst FOiM Cst Oper Cst Tot Cst Ave Hrt 

M$ M$ $/MWIi t /MWh Btu/kWIi 

132,55 

135,85 

128.19 

128,72 

127.68 

129.02 

114.28 

109,59 

506,31 

529,21 

108.97 

106.84 

103,54 

106.46 

103,25 

108,13 

96,94 

97,06 

27,79 

0 

97.35 

18.39 

0 

139,91 

144,38 

141,71 

143,6 

135,13 

137,86 

115,25 

110,27 

510,52 

533.37 

109,31 

107,24 

104,07 

106,96 

103,47 

108,66 

96,94 

97,06 

27,79 

0 

97,35 

18,39 

0,02 

12652 

13056 

13426 

13605 

12803 

13061 

10919 

10447 

29923 

31263 

10357 

10161 

9860 

10134 

9803 

10295 

8605 

8615 

17341 

8462 

8641 

1032 

247344 
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PPC Propcietory Progrom Licensed to HECO Till 12/2099 HECO PMONTH V.022504 

HECO Rate Cose 2007 Test Vear - DT w/2007 AOS EFOR; Fuel Adj for GET Page: 4 

Lood adj CU & losses (1,0005); No DSS; 5/07 Ewa Nui; Min/mox cop; MCS 05/18/07 07:17:03 

Fiscol Year: 2007 

Transactio Summory 

Transaction 

2 Non -Firm 

Type 

CONSTANT 

Energy 

GWh 

Pl 5 

Engy Cost CAP Cost Total Cost Ave Cost 

M$ Mt M$ $/MWh 

PPC Proprietory Pragrom Licensed to HECO Till 12/2099 HECO PMONTH V.022504 

HECO Rote Cose 2007 Test Year - DT w/2007 AOS EFOR; Fuel Adj for GET Page: 5 

Load adj CV & losses (1,0005); No OSS; 5/07 Ewa Nui; Min/mox cop; MCS 05/18/07 07:17:03 

Fiscal Year: 2007 

Fuel Type Summory 

Type 

pot: 

1 WLSFO 

2 KLSFO 

3 HL5F0 

4 DG SUE 

5 DIESEL 

7 AES 

8 KALAELOA 

10 REFUSE 

11 LDMGMT 

Energy 

GWh 

1098,622 

3464,017 

141.292 

21.84 

12.97 

1539.908 

1490,243 

337,437 

0,35 

-uel Fuel 

000 Unit 

2025.468 Bb 

5627.697 Bb 

292.332 Bb 

3,847 Bb 

68,102 Bb 

26703,08 Bb 

2139.349 Bb 

460.528 Bb 

86,59 Bb 

MBtu 

.000 

12557,9 

34891,7 

1812,5 

22.5 

399.1 

26703,1 

12836,1 

2855,3 

86,6 

-uel Cost 

M$ 

132,5486 

368.2821 

20,0421 

0,4016 

6,8087 

42,7959 

144,614 

0 

0 

-uel Cost 

$/MWh 

120,65 

106,32 

141,85 

18,39 

524,98 

27,79 

97,04 

0 

0,02 

Heot Rate 

Btu/kWh 

11431 

10073 

12828 

1032 

30771 

17341 

8613 

8462 

247344 

-uel Cost 

C/MBtu 

1055.5 

1055.5 

1105,8 

1781,3 

1706.1 

160,27 

1126,62 

0 

0,01 

Fuel Class Summory 

Class 

1 LSFO 

2 DIESEL 

4 AES 

5 KALAELOA 

7 REFUSE 

8 LdMgmt 

9 DG SUB 

Energy 

GW 

4703,931 

12.97 

1539.908 

1490,243 

337,437 

0.35 

21.84 

-uel Fuel 

000 Unit 

7945.497 Bb 

68,102 Bb 

26703,08 Bb 

2139.349 Bb 

460.528 Bb 

86,59 Bb 

3,847 Bb 

MBtu 

,000 

49262,1 

399,1 

26703,1 

12836,1 

2855,3 

86.6 

22,5 

-uel Cost 

Mt 

520.8729 

6,8087 

42,7959 

144,614 

0 

0 

0,4016 

-uel Cost 

t/MWh 

110,73 

524,98 

27,79 

97,04 

0 

0,02 

18,39 

Heot Rate 

Btu/kWh 

10473 

30771 

17341 

8613 

8462 

247344 

1032 

-uel Cost 

C/MBtu 

1057.4 

1706.1 

160,3 

1126,6 

0 

0 

1781,3 
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PPC Proprietory Program Licensed to HECO Till 12/2099 HECO PMONTH V,O22504 

HECO Rale Cose 2007 Test Year - DT w/2007 AOS EFOR; Fuel Adj for 6ET Page: 6 

Lood odj CU 4 losses (1,0005); No DSG; 5/07 Ewo Nui; Min/mon cop; MC5 05/18/07 07:17:03 

Fiscal Year: 2007 

System Energy and Cost Summofy 

[̂ emond Supply — 

Cost 

t /MWh GWh 

Lood: 

P-S Pumping: 

P-S Paybock: 

F, E, Sole: 

Econ, Sale: 

Unit Sole: 

Transm Loss: 

Dsm Lood: 

Dumped Engy: 

Totol; 

8113,13 

0 

0 

0 

0 

0 

0 

0 

0 

8113,13 

Cost 

M t 

0 

0 

0 

0 

0 

Cost 

$/MWh 
. 
* 

* 
' 
* 

0 ' 

0 -

0 -

* 
* 

0 -

0 * 

ewh 

Therm 1 Gen 

Hydro Sen: 

P-S Sen: 

F, E, Pure: 

Econ, Pure; 

ReJ. Fuel: 

t>sni Reduci 

EmergPurc 

E.U, Energy 

Lvl Cost: 

Totol; 

System Net; 

LOLH(hr): 

8106,68 

0 

0 

5,88 

0 

0 

0 

0,53 

8113,09 

12 

Cost 

M t 

715,4931 

0 

0 

0.3814 

0 

0 

0 

0,0535 

0 

715.928 

715,928 

0 -

100-

88,24 • 

88.24 • 

PPC Proprietory Progrom Licensed to HECO Till 12/2099 HECO PMONTH V,022504 

WeCO Rate Case 2007 Test Year - DT w/2007 AOS EFOR; Fuel Adj for SET Page: 7 

Lood odj CU a losses (1,0005); No DSS; 5/07 Ewo Nui; Min/mox cop: MCS 05/18/07 07:17:03 

Fiscol Yeor; 2007 

Plont Summary 

Plant 

I Kahe 

2 WOIOU 

3 Kalaeloa 

4 AES 

5 HPOWER 

6 Honolulu 

7 

9 OS Sub 

Energy 

GWh 

65,4 3464,017 

26.8 1111.592 

81,8 1490,243 

97,7 1539,908 

83,7 337,4367 

15 141.2923 

0,8 0.3501 

8,9 21.8404 

MBtu 

1000 

34891,7 
12957 

12836.1 

26703.1 

2855.3 

1S12.5 

86.6 

22,5 

Start 

LJps 

23 

1431 

189 

S 

I 

529 

86 

261 

Stup 

M$ 

Cst 

0 

0 

0 

0 

0 

0 

0 

0 

Fuel Cst 

M t 

368,2821 

139,3573 

144,514 

42,7959 

0 

20,0421 

0 

0,4015 

OaM Cst 

M t 

0 

0 

0 

0 

0 

0 

0 

0 

Tot Cst 

t /MWh 

106,32 

125.37 

97.04 

27.79 

0 

141.85 

0.03 

18.39 
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Fiscol Yeor: 2007 

Yearly Fuel 6 Var 0«M Cost by Subperiod (M$) 

Off Peak Shoulder Peok Priority Peok Total 

223.9308 348,257416 143,306534 715,4947 

Study Period: 2007/Jan - 2007/Dec 

Total Fuel S Vor 0&». Cost by Subperiod (Mt) 

Off Peak Shoulder Peak Priority Peok Total 

223.930756 348,257416 143,306534 715.49469( 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 
Direct Testimony 

Hourly Load Profile Input File - H07TYD2.EEI 

Please refer to electronic file provided with HECO's response to CA-IR-214. 
The file provides 8760 hours of test year load data and can be viewed with a text editor. 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 
Direct Testimony 

QLPU Input File - H07TYD1.QLP 

Unit ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
18 
19 
18 
18 
19 
19 
23 
23 
5 
5 
23 
23 
23 
23 
50 
41 
33 
33 
63 
10 

2 
23 
23 
23 
23 
24 
23 
47 
47 
10 
10 
28 
28 
28 
28 
55 
55 
93 
93 
180 
20 

U 
3 
28 
28 
28 
28 
28 
28 
52 
52 
15 
15 
52 
52 
38 
38 
65 
65 

30 

nit Loading Point (MW) 
4 
33 
33 
33 
33 
33 
33 
57 
57 
20 
20 
57 
57 
42 
42 
75 
75 

46 

5 
38 
38 
38 
38 
38 
38 
62 
62 
25 
25 
62 
62 
47 
47 
84 
84 

6 
42 
43 
42 
43 
43 
43 
67 
67 
30 
30 
67 
67 
67 
67 
94 
94 

7 
47 
48 
47 
47 
48 
48 
72 
72 
35 
35 
72 
72 
72 
72 
104 
104 

8 
52 
52 
52 
52 
53 
53 
76 
76 
40 
40 
76 
77 
77 
77 
113 
113 

9 

57 

58 
58 
81 
81 
45 
45 
81 
81 
81 
81 
123 
123 

10 

86 
86 
50 
50 
86 
86 
86 
86 
134 
134 

QLPU Capability (MW) 
1 
21 
27 
24 
24 
24 
24 
27 
27 
40 
40 
32 
32 
32 
32 
49 
52 
34 
34 
0 
0 

2 
19 
23 
20 
20 
20 
20 
18 
18 
35 
35 
30 
30 
27 
27 
47 
44 
0 
0 
0 
0 

3 
16 
19 
15 
15 
17 
18 
16 
16 
31 
31 
16 
16 
21 
21 
41 
38 

0 

4 
15 
16 
12 
12 
15 
15 
13 
13 
27 
27 
13 
13 
19 
19 
35 
32 

0 

5 
11 
13 
8 
8 
11 
11 
11 
11 
23 
23 
11 
11 
17 
17 
29 
26 

6 
8 
9 
4 
4 
8 
8 
8 
8 
18 
18 
8 
8 
9 
9 
23 
20 

7 
4 
5 
1 
1 
4 
4 
5 
5 
13 
13 
5 
5 
5 
5 
17 
15 

8 9 10 
0 0 
2 0 
0 
0 
2 0 
1 0 
2 
2 
8 
8 
3 
3 
3 
3 

0 
0 
0 
0 
0 
0 
0 
0 

12 6 0 
9 3 0 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 
Direct Testimony 

Spinning Reserve Input File - H07TYD1.SPN 

Day of Week 
Year Month Mondays 1 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Starting 
Hour 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

MW 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

Day of Week 
Year Month Monday = 1 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

Starting 
Hour 
16 
17 
18 
19 
20 
21 
22 
23 
24 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
1 
2 
3 
4 
5 
6 

MW 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 
Direct Testimony 

Spinning Reserve Input File - H07TYD1.SPN 

Day of Week 
Year Month Mondays 1 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Starting 
Hour 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

MW 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

Day of Week 
Year Month Monday = 1 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

Starting 
Hour 
22 
23 
24 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

MW 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
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Hawaiian Electric Company, Inc. 

TEST YEAR 2007 
Direct Testimony 

Spinning Reserve Input File - H07TYD1.SPN 

Day of Week Starting 
Year Month Mondays 1 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

ôur 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

MW 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
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Pattern 1 

Year 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

Month 
1 
1 
2 
2 
3 
4 
5 
6 
7 
7 
7 
8 
9 
10 
11 
12 

Day of 
Month 

1 
20 
1 
5 
1 
1 
1 
1 
1 
14 
30 
1 
1 
1 
1 
1 

Hour 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Capacity VOM 
Multiplier Multiplier 

0.87 1 
0.5 1 
0.5 1 

0.87 1 
0.87 1 
0.87 1 
0.87 1 
0.87 1 
0.87 1 
0.5 1 

0.87 1 
0.87 1 
0.87 1 
0.87 1 
0.87 1 
0,87 1 

CA-IR-214 
DOCKbl NO. 2006-0386 
PAGE 67 OF 139 
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Pattern 2 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Montn 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Day of WeeK 
Monday = 1 

1 

5 

B 

6 

7 

12 

13 

13 

14 

19 

20 

20 

21 

26 

27 

28 

1 

1 

4 

9 

10 

10 

11 

16 

17 

17 

18 

23 

24 

24 

25 

30 

31 

31 

1 

1 

6 

7 

7 

8 

13 

14 

14 

15 

20 

21 

21 

22 

27 

28 

28 

29 

1 

4 

5 

5 

6 

11 

12 

12 

13 

18 

19 

19 

20 

25 

26 

26 

27 

Capacity VOM 
Hour Muli 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

0 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

9lier Midtiplier Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Montti 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Day of WeeK 
Monday = 1 

1 

1 

2 

2 

3 

8 

9 

9 

10 

15 

16 

16 

17 

22 

23 

23 

24 

29 

30 

30 

1 

1 

6 

7 

7 

8 

13 

14 

14 

15 

20 

21 

21 

22 

27 

28 

28 

29 

1 

3 

4 

4 

5 

10 

11 

11 

12 

17 

18 

IB 

19 

24 

25 

25 

26 

31 

1 

1 

1 

2 

7 

B 

B 

9 

14 

15 

15 

16 

22 

Capacity VOM 
Hour Multiplier Multiplier 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Mon 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Day of WeeK 
Monday = 1 

Capacity VOM 
Houf Multiplier Multi plier 
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Pattern 3 

Year 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

Month 
1 
2 
2 
2 
2 
2 
3 
3 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Day of 
Month 
1 
1 
2 
3 
14 
23 
1 
3 
4 

Hour 
0 
0 
21 
9 
0 
0 
0 
21 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Capacity VOM 
Multiplier Mul plier 
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Pattern 4 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Montn 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Day of WeeK 
Monday = 1 

1 

5 

6 

6 

7 

12 

13 

13 

14 

19 

20 

20 

21 

26 

27 

28 

1 

1 

4 

9 

10 

10 

11 

16 

17 

17 

18 

23 

24 

24 

25 

30 

31 

31 

1 

1 

6 

7 

7 

B 

13 

14 

14 

15 

20 

21 

21 

22 

27 

28 

28 

29 

1 

4 

5 

5 

6 

11 

12 

12 

13 

IB 

19 

19 

20 

25 

26 

26 

27 

Capacity VOM 
Hour Mult 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

0 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

9lier Midtiplier Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Montti 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

B 

8 

B 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Day of WeeK 
Monday = 1 

1 

1 

2 

2 

3 

8 

9 

9 

10 

15 

16 

16 

17 

22 

23 

23 

24 

29 

30 

30 

1 

1 

6 

7 

7 

8 

13 

14 

14 

15 

20 

21 

21 

22 

27 

28 

28 

29 

1 

3 

4 

4 

5 

10 

11 

11 

12 

17 

18 

IB 

19 

24 

25 

25 

26 

31 

1 

1 

1 

2 

7 

B 

B 

9 

14 

15 

15 

16 

22 

Capacity VOM 
Hour Multiplier Multiplier 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

0 

9 

21 

9 

21 

9 

21 

9 

21 

9 

21 

9 

0 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Mon 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Day of WeeK 
Monday = 1 

Capacity VOM 
Houf Multiplier Multi plier 
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Pattern 5 

Year 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

Month 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
11 
12 

Day of 
Month 

11 

Hour 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Capacity VOM 
Mul plier Mul iplier 
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Pattern 6 
Day of WeeK 

Year Month Monday = 1 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

IB 

18 

IB 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

23 

Hour 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

Capacity VOM 
Multiplier Multiplier 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Montti 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Day of WeeK 
Monday = 1 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

31 

31 

31 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

B 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

Hour 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

Capacity VOM 
Multiplier Multiplier 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Day of WeeK 
Monday = 1 

Capacity 
Multiplier 

VOM 
Multiplier 
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attern 6 (continued] 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

Day of WeeK 
Monday = 1 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

IB 

18 

IB 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

31 

31 

31 

1 

1 

1 

2 

2 

2 

3 

3 

Capacity 
Hour Multiplier Multiplier 

OM 
iplier Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Day of WeeK 
Monday = 1 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

B 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

IB 

18 

18 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

Houf 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

Capacity VOM 
Multiplier Multiplier 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Day of WeeK 
Monday = 1 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

IB 

18 

IB 

19 

19 

19 

20 

20 

20 

Houf 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

Capacity VOM 
Multiplier Multiplier 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 
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attern 6 (continued] 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Day of WeeK 
Monday = 1 

21 

21 

21 

22 

22 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

31 

31 

31 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

B 

B 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

Capacity VOM 
Hour Multiplier Multiplier Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Day of WeeK 
Monday = 1 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

18 

IB 

18 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

Houf 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

Capacity VOM 
Multiplier Multiplier 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Day of WeeK 
Monday = 1 

Capacity VOM 
Houf Multiplier Multiplier 
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Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

7 

7 

7 

8 

B 

8 

8 

8 

8 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

B 

8 

8 

8 

8 

8 

8 

8 

B 

8 

8 

8 

8 

8 

8 

Day of WeeK 
Monday = 1 

31 

31 

31 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

B 

8 

8 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

18 

18 

18 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

Capacity 
Hour Multiplier Multiplier 

OM 
iplier Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

B 

8 

8 

8 

B 

8 

8 

8 

8 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

8 

8 

8 

B 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Day of WeeK 
Monday = 1 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

31 

31 

31 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

B 

B 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

Houf 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

Capacity VOM 
Multiplier Multiplier 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

1Q 

10 

10 

10 

1Q 

10 

10 

10 

1Q 

10 

10 

10 

1Q 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Day of WeeK 
Monday = 1 

16 

16 

17 

17 

17 

18 

IB 

18 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

Houf 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

Capacity VOM 
Multiplier Multiplier 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 
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Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

6 (continued] 
Day of WeeK 

Month Monday = 1 
Capacity VOM 

Hour Multiplier Multi 

0 

iplier 
Day of WeeK 

Year Month Monday = 1 Ho 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

2007 1 

1 2 1 

1 3 0 

1 3 1 

1 3 1 

1 4 0 

1 4 1 

1 4 1 

1 5 0 

1 5 1 

1 5 1 

1 6 0 

1 6 1 

1 6 1 

1 7 0 

1 7 1 

1 7 1 

1 8 0 

1 8 1 

1 8 1 

1 9 0 

1 9 1 

1 9 1 

1 10 0 

1 10 1 

1 10 1 

1 11 0 

1 11 1 

1 11 1 

1 12 0 

1 12 1 

1 12 1 

1 13 C 

1 13 1 

1 13 1 

1 14 C 

1 14 1 

1 14 1 

1 15 C 

1 15 1 

1 15 1 

1 16 C 

1 16 1 

1 16 1 

1 17 C 

1 17 1 

1 17 1 

1 18 C 

1 IB 1 

1 IB 1 

1 19 [ 

1 19 1 

1 19 1 

1 20 C 

1 20 1 

1 20 1 

1 21 C 

1 21 1 

1 21 1 

1 22 C 

1 22 1 

1 22 1 

1 23 [ 

1 23 1 

1 23 1 

1 24 C 

1 24 1 

1 24 1 

1 25 C 

1 25 1 

1 25 1 

1 26 C 

Capacity VOM 
Houf Multiplier Multi iplier Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Day of WeeK 
Monday = 1 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 

17 

18 

IB 

IB 

19 

19 

19 

Houf 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

Capacity VOM 
Multiplier Multiplier 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 
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Year 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

2007 

Month 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Day of WeeK 
Monday = 1 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

31 

31 

31 

Hour 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

0 

11 

14 

Capacity VO 
Multiplier Multij 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 1 

0 1 

iplier 
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Hawaiian Electric Company, Inc. 

SUMMARY OF RESULTS 

Total Fuel Oil Expense (SOOO) 

Total Fuel Related Expense (SOOO) 
Fuel Handling Expense 
Fuel Trucking Expense 
Petrospect Expense 
Kahe 6 Fuel Additive Expense 

Total Fuel Expense ($000) 

Contract Fuel Prices ($/BBL) 
Honolulu LSFO 
Kahe LSFO 
Waiau-Steam LSFO 
Waiau-Diesel 
Substation DG 

Test Year Sales (GWH) 

Test Year Company Use (GWH) 

Test Year Losses (GWH) 

Net System Input (GWH) 

Purchased Power (GWH) 

Net HECO (GWH) 
Central Station 
Substation DG 

Total Central Station Net Heat Rate (BTU/Net KWH) 

Steam Net Heat Rate (BTU/Net KWH) 

Diesel Net Heat Rate (BTU/Net KWH) 

Total Central Station Sales Heat Rate (BTU/KWH Sales) 

Total Fuel Inventory (SOOO) 
Residual Fuel Oil Inventory 
Diesel Oil Inventory 

Total Fuel Inventory (BBL) 
Residual Fuel Oil Inventory 
Diesel Oil Inventory 

HECO Direct 

$ 

$ 
$ 
$ 

$ 
$ 

$ 

$ 
$ 

Festimony 

(A) 

536,833 

6,128 
4,839 
1,092 

84 
113 

542,961 

65.1012 
65.1012 
65.1012 
99.4609 
99.4609 

7,720.8 

15.4 

373.0 

8,109.2 

3,372.7 

4,736.5 
4,713.5 

23.0 

10,691 

10,609 

31,015 

0.011226 

50,224 
2,482 

770,024 
24,873 

HECO 
Update 

(B) 

S 537,767 

S 6,107 
$ 4,839 
$ 1,074 
$ 82 
$ 113 

S 543,874 

65.4412 
65.4412 
65.4412 
99.9771 
99.9771 

7,720.8 

15.8 

376.4 

8,113.0 

3,373.5 

4,739.6 
4,717.7 

21.8 

10,668 

10,606 

33,290 

0.011209 

$ 50,589 
$ 2,495 

771,615 
24,873 

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING 
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CA-IR-215 

Ref: T-4, page 4, line 11. 

The referenced testimony indicates that HECO is exploring alternatives other than the Kahe wind 

farm. 

a. Please explain and provide documentation on the other alternatives being explored. 

b. Please identify when these other alternatives may go into service. 

HECO Response: 

a. Please refer to the HECO IRP-3 Evaluation Report to be filed on or before May 31, 2007 

pursuant to Order No. 23312, issued March 21, 2007 in Docket No. 03-0253. In addition, 

by letter dated June 27, 2006, in response to the Commission's Oral Argument Question 

No. 9 in the Competitive Bidding Investigation, Docket No. 03-0372, Hawaiimi Electric 

Company, Inc., Maui Electric Company, Limited, and Hawaii Electric Light Company, Inc. 

(collectively, the "Compmiies") submitted a list of offers to sell energy on an as-available 

basis by non-fossil fuel generation producers that were presently under review by the 

respective electric utilities. The Companies' list of offers contains confidential information 

related to the CompMiies' negotiations with independent power producers, and the list of 

offers was provided to the Commission and the Consumer Advocate only pursumit to 

Protective Order No. 22562, issued June 26, 2006. In their Response to Decision and Order 

No. 22588 and Comments on the Proposed Framework for Competitive Bidding filed 

September 11, 2006 in Docket No. 03-0372, the HECO Companies noted that, subsequent to 

the filing ofthe HECO Companies' response to the Commission's Oral Argument Question 

Number 9 on June 27, 2006, (1) the HECO Companies have received or had discussions on 
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new proposals that were not included in the June 27, 2006 filing, mid (2) some ofthe 

proposals discussed in the June 27, 2006 filing had been revised. Exhibit A to the response, 

which also was provided to the Commission and the Consumer Advocate only pursuant to 

Protective Order No. 22562, contained additional details concerning the projects. Under the 

Hawaii Public Utilities Commission's Framework for Competitive Bidding, adopted by 

Decision and Order No. 23121, issued December 8, 2006 in Docket No. 03-0372, the 

Framework does not apply to: "(ii) offers to sell energy on MI as-available basis by 

non-fossil fuel producers that were submitted to an electric utility before this Framework 

was adopted; and (iii) offers to sell firm energy ^id/or capacity by non-fossil fuel producers 

that were submitted to an electric utility before this Framework was adopted, or that resulted 

from negotiations with respect to offers to sell energy on MI as-available basis by non-fossil 

fuel producers that were submitted to an electric utility before this Framework was adopted; 

provided that negotiations with respect to such firm energy and/or capacity offers are 

concluded no later than December 31, 2007. 

b. See response to subpart a. None ofthe potential projects are expected to be in service in 

2007. 



CA-IR-216 
DOCKET NO. 2006-0386 

PAGE 1 OF 1 

CA-IR-216 

Ref: T-4, page 5, lines 3 - 4 . 

Please explain how the photovoltaic project on the Archer substation rooftop was modeled in the 

production simulation model. 

HECO Response: 

The production simulation did not include the Archer PV project, primarily because of its small 

size (approximately 155 kW). (See HECO T-4 at page 5, lines 1-4.) 
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CA-IR-217 

Ref: T-4, page 5, lines 5 - 9 . 

Please explain how renewables from IPPs were modeled in the production simulation. 

HECO Response: 

The section of the testimony referenced by the Consumer Advocate states: 

Renewables from Independent Power Producers ('TPP") - HECO will evaluate proposals 

made by IPPs, such as a potential ocean thermal energy conversion ("OTEC") project off 

Kahe Point, as identified in the HECO, HELCO and MECO Renewable PortfoUo Standard 

Status Report filed with the Commission on June 27, 2005. 

While HECO continues to have discussions with various proposers of IPP renewable energy 

projects, HECO has not yet signed power purchase agreements with any of them. Therefore, 

there are no new renewable energy facilities, IPP or utility-owned, on the HECO system, and 

none are estimated to be installed during the test year. See also response to CA-IR-215. There 

are no new renewable energy facilities modeled in the production simulation. H-POWER is an 

existing IPP waste-to-energy facility, which is considered renewable, and is modeled as a 

must-run thermal unit in the production simulation, consistent with anticipated operation during 

the test year. 
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CA-IR-218 

Ref: HECO-402 and Response to CA-IR-53. 

The response to CA-IR-53 contains fuel pricing information for each HECO generating plant for 

fuel from Chevron and Tesoro. 

Please provide the percentage of fuel from Chevron and the percentage of fuel from 

Tesoro for each HECO generating unit. 

HECO Response: 

HECO-402, line 1, provides the Test Year Percent of Purchases for Chevron and Tesoro. This 

system-level assumption is the same allocation assumption for each HECO generating plant and 

each HECO generating unit. 
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CA-IR-219 

Ref: T-4, page 9, lines 4 - 6 , HECO-WP-412, page 19. 

The referenced testimony indicates that the Company has 29.5 MW of distributed generators at 

substation sites. HECO-WP-412, page 19 indicates that there are 85.28 MW of capacity for the 

generating units labeled DG Sub. 

a. Are these intended to be the same DG units? If so, please explain 

b. Please explain how the DG units were modeled in the production simulation. 

HECO Response: 

a. Yes, these are the same DG units. While HECO-WP-412, page 19 does contain (3) separate 

records for "DG Sub", the Id for each record is 23, indicating that these are all the same 

"generating unit". The records are mutually exclusive (based on increases in capacity as 

installations occur during certain months, "Mn", ofthe test yem"), and consequently, the 

capacities from each record should not be added together (to arrive at 85.28 MW). 

b. The DGs were modeled as must-run units in the production simulation, with pattern files 

configured to dispatch the units 15 hours per week, as described in the response to part b for 

CA-IR-222. 
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CA-IR-220 

Ref: HECO-WP-404, page 18 and HECO-WP-406, page 1. 

HECO-WP-404, page 18 contains the HECO generating unit and purchased power operating 

minimum capacities and normal top load capacities from the 2005 calibration factor report. 

HECO-WP-406, page 1 contains the HECO generating unit and purchased power operating 

minimum capacities mid normal top load capacities for test ye^ 2007. Please see the table 

below. It appears that the operating minimum capacities and normal top load capacities have 

changed. 

Generating Unit 

Waiau 6 
Waiau 7 
Waiau 8 
Waiau 9 
Waiau 10 
Kahe 1 
Kahe 2 
Kahe 3 
Kahe 4 
Kahe 5 

Kalaeloa Additional 
Capacity 

HECO-WP-404, Page 18 
Operating 
Minimum 

(MW) 

22.5 
32.7 
32.7 
13.9 
13.9 
27.7 
27.9 
27.8 
27.8 
50.4 

0.0 

Normal Top 
Load (MW) 

55.6 
88.1 
88.1 
51.9 
49.9 
88.2 
86.3 
88.2 
89.2 
134.7 

29.0 

HECO-W] 
Operating 
Minimum 

(MW) 

22.5 
32.7 
32.7 
6.0 
6.0 

32.6 
32.8 
32.7 
32.7 
49.8 

0.0 

P-406, Page 1 

Normal Top 
Load (MW) 

53.7 
83.2 
86.2 
52.9 
49.9 
82.3 
82.4 
86.3 
85.3 
134.7 

28.0 

a. Please explain why the above operating minimum capacities and normal top load capacities 

for the above generating units are different from HECO-WP-404, page 18 

to HECO-WP-406, page 1. 
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b. Please provide the operating minimum capacity and normal top load capacity for the above 

generating units that were used in the production simulation. 

HECO Response: 

a. HECO assessed the operating minimum capacity and normal top load during development 

ofthe direct testimony, which were the values reflected in HECO-WP-406 (page 1), with the 

exception ofthe operating minimum for Kahe 5, which was incorrectly listed at 49.8 MW 

(while the direct testimony production simulation used 50.4). See also response to 

CA-IR-197. Subsequent to the filing of direct testimony, HECO refined some ofthe unit 

ratings used in the updated production simulation (see the response to part b, below). 

b. The updated production simulations ratings are provided in response to CA-IR-214. Ratings 

are listed within the response n^rative (page 1 of CA-IR-214). For reference, they can also 

be found in the update to HECO-WP-406 (page 34 of CA-IR-214) and in the update to 

HECO-WP-412 (pages 58 and 59 of CA-IR-214, where the MW row for each unit provides 

the minimum capacity in the column labeled "State 1", and the normal top load capacity in 

the column labeled "State 4"). 
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CA-IR-221 

Ref: HECO-WP-406, page 2: T-4, page 19 lines 5 - 7 : HECO-RWP-406, page 2 (Docket 
No. 04-0113). 

The referenced section of testimony indicates that the heat rate constants provided on HECO-
WP-406, page 2 are consistent with the heat rate constants provided in the Company's last rate 
case. Docket No. 04-0113. Please see the table below: 

Genera t ing Unit 

Kalaeloa CTI 

Kalaeloa CT2 

Kalaeloa Additional 

Capacity 

H E C O - R W P ^ O e , Page 2 
(Docket No. 04-0113) 

B Coefficient 

4.4109 
4.4109 

8.6710 

H E C O - W P - 4 0 6 , Page 2 
(Docket No. 06-0386) 

B Coefficient 

4.4288 
4.4288 

8.6408 

a. Please explain why the B coefficient for the three Kalaeloa generating units has changed 
since the rebuttal testimony from HECO's last rate case. 

b. Please indicate which B coefficients were used in the production simulation for the three 
Kalaeloa generating units. 

HECO Response: 

a. Please refer to the response to CA-IR-223, where MI explanation of Kalaeloa (and AES) 

coefficients is provided. As described therein, the Kalaeloa B coefficient is impacted by, 

among other things, fuel prices. Since HECO is using different fuel prices in this rate case 

compared to the last rate case, the Kalaeloa B coefficient is different from the previous value 

used in the prior rate case. 

b. The values provided in the table above, in the column labeled "Docket No. 06-0386", were 

used in the production simulation for this 2007 Test Yea" rate case. 
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CA-IR-222 

Ref: Response to CA-IR-54 and HECO-WP-412, pages 32 - 37. 

The response to CA-IR-54 indicates in Part 4 that the Distributed Generators are modeled by 

using a pattern file to approximate the number of hours that the units will run during the test 

yem". The DG pattern file was provided on HECO-WP-412, pages 32 - 37. 

a. Please explain how the number of hours that the DG units will run was determined, 

including all calculations and supporting documentation. 

b. Please explain why the DG units were allowed to run during the specific hours listed in the 

DG pattern file. 

HECO Response: 

a. HECO's operating dep^tments discussed DG operating scenarios and considered air permit 

limitations and the need to keep a certain level of hours saved for system emergencies. The 

air permit allows approximately 1,300 hours of run time for each DG unit in any 12 month 

window. HECO reasoned that it would be undesirable to operate the units up to this 

maximum during non-emergency operation, and estimated that approximately 15 hours per 

week (780 hours per year) could be used for non-emergency conditions, while preserving a 

fair portion ofthe permitted hours for use during emergencies. 

b. HECO estimated that during non-emergency use, the DGs may be called upon to defer the 

commitment of Waiau unit 9 or Waiau unit 10, depending on the expected loads for the day. 

This scenario is an approximation, and actual operation ofthe system would depend on a 

variety of factors, including the condition of on-line units (utility and IPP), system issues 

such as transmission line and substation outages, and the amount of permitted DG hours 
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available in reserve. Under this representative scenario, the DG units would run for a few 

hours during the weekday shoulder peak (as indicated in the production simulation pattern 

file for DG), resulting in approximately 15 hours per week (as described in response to part 

a. above). 
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CA-IR-223 

Ref: T-5, page 3, line 25 - page 4, line 2. 

a. Please identify the second order equation that was derived from the contractual payment 
provisions for the energy cost ^id vm^iable O&M cost for the Kalaeloa Mid AES Hawaii 
purchases. 

b. Please provide all supporting documentation and calculations that were used to derive this 
equation. 

HECO Response: 

a. The second order equations for both AES and Kalaeloa are ofthe form: 

F = A + BE + CL (see page 3 and page 53 of this response) 

Where F = Unit fuel consumption rate in MBtu/Hr 

L = Load on the Unit in MW 

And for AES, (see page 8 of this response, and HECO-WP-412 page 19) 

A = 258.7479 

B = 14.9713 

C = 0.0051019 

The coefficients A, B and C do not change from month to month. Changes in 

pricing are handled by adjusting the AES fuel price. 

For Kalaeloa, (see page 53 through 55 of this response) 

A, B Mid C are developed through a curve-fitting process, whereby LSFO fuel 

price relationships (for 6.0 MBtu/Bbl fuel), fuel additive price relationships, 

and GNPIPD price relationships play a factor in the determination ofthe 

coefficients. B may chMige from month to month. 

b. Two documents are attached: 

1) Modeling ofthe AES-Hawaii Power Purchase Agreement in PMONTH and EMS 

(pages 2-48). 

2) Economic dispatch of Kalaeloa (pages 49-65). 
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1.0 Objective 

The objective of this paper is to establish the specific A, B nnd C coefficients in a second 
degree poiyiii>mial to approximate the contract pricing of the 180 MW AES Hawaii, Inc. 
(,ABS-Havvaii) coal unit for economic dispatch and production cost modeling purposes. 
Values in the formula will he use-d in System Operation's I-Jiergy Management System 
(liMS) for economic dispatch of the tsnit and in Generation Planning Dtvi.sion's production 
simulation model. PMONTH. for long-term planning purposes. The formula needs to be 
documented and reproducible. 

2.0 Background 

2.1 .Mathematical Basis for Economic Dispatch and Production Simulation 

Economic dispatch of generating units on the Oahu system is performed by the HECO 
Energy Management System (EMS) in the System Operation Department. The EMS 
requires that the peiformance of each unit be described mathematically by a second 
degree polynomial which expresses fuel consumption (in MBtu/hr) as a function of 
load (in MW). For each HECO unh, tliis second degree polynomial is of the form: 

F = A + BL + CL", where j Equation 2.\A] 

F = unit fuei consumption rate in MBtu/liour; 

A. B and C - constants determined by a least-squares ctirve-fit method 
applied to tost data; and 

L = load on the unii in MW. 

The cost rate for fuel. Q, in S/hour, is the fuel consumption rate, V, multiplied by the 
fuel price. P. in S/MBtu. That is. 

Q (S/in-) = F (MBtuAr) x P ($/MBtu), or 

Q = (A -̂  BL + Cl}) K P [Equation 2.1-2] 

The formula for ihe marginal fuel cost is dcicnnined by taking the derivative of 
Equation 2.1-2. 

M C ^ - ^ = P X (B + 2CL), where [Equation. 2.1-3] 
dL 

MC ~ marginal cost. $/MWh. 
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For a given system load, the point at which the system can be operated ai miniinum 
fuel cost is that point where the marginal costs of ail units are equal and the sum of 
the individual unit loads is equal to the system demand. 

In order to forecast future system fuel costs, the production costing computer model. 
PMONTH. is used. PMONTH simulates the economic dispatch ofthe system by 
emulating the function o\' (he EMS. While PMONTH is able to utilize polynomials 
up to the fourth degree to describe the fuel consumption versus load relationship. iJie 
liiandarcl practice is to use LI second degree polvTiomial in order to most accurately 
simuhite EMS operation. 

2.2 AES-Hawaii Power Purchase Agreement 

HECO purchases capacity and energy from AES-Hawaii, which owns and operates a 
180 MW coal unit that commenced commercial operation in September 1992. Actual 
payments to AKS-Hawaii for fuel and variable O&M costs ttre calculated in 
accordance with a pricing formula given in the Power Purchase Agreement (PPA) 
between HECO and AES-Hawaii, The pricing formula is a third degree polynomial 
as specified in Section 3.1 below, 

For actual operating dispatch, a second degree approximation of tfie third degree 
pricing formula is used hi EMS . For production simulation, a second degree 
approximation is also used. The second degree polynomial approximation is of the 
form given in Equation 2.1 -2. 

In 1991, the Generation Planning Division established the A. B and C constants (ABC 
constants) for the second degree polynomial approximation of the AES-Hawaii PPA 
to be": 

A = 260,2 (superseded) 
B = 14.4 i (superseded) 
C = 0.005483 (superseded) 

based on Section 1S of Amendment No. 1. dated August 28. 1989, of the PPA. These 
constants reflected only fuel consumption and did nol include variable O&M costs. 

In 199.^. a change was made to the AFS-Hawaii ABC constants, hv addition, the 
variable O&M cost, escalated to take into account GNPIPD, was applied separately in 

EMS can utilize an Lvoiiomic dispiticli polynomial up Ui the tburth urder, provided the derivafivv of the pulyimimiy! 
is ;m increusiiig function. The AF.S-Hawaii PPA fornnila does noi meet this criierion. Therefore, a second order 
ptiiynomial is used to approximaleihe PP.i\ iViimwia. It was .shown in'Evutuaiion of the L'seof Thiird Degree 
Polynomials for PRxtuclion Co,sS MiKieJinj; ;ind Einnoniic Dispaidi." prepared b> the Power SuppK Planning & 
Engineering Department, July 22, (999, that a second degree polynomial represents a a-UMinabty close 
approximation r.f the ihirddegrci? polynomial, 
" (feneration Planning Division paper "Modelling oCPurchase Power Contracts inGEPPS, section titled "Derivation 
ol'AE.S-BPA. 6 and C Constants and Fuei Price from Coniraci Pricing," dated March 21. 1991. 
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EMS. The 1993 AES-Iiawait PPA ABC constants, which were in use in EMS as of 
this writing, were determined to be: 

A = 269.707 (lo be superseded by coefficient proposed in this document) 
B = 14.344 (Co be superseded by coefficient proposed in this document) 
C = 0.0057854. (lo be superseded by coefficient proposed in this document) 

Unfortunately, these 1993 constants are not verifiable or reproducible because of ihe 
lack of documentation of the methodology and data uiilizcd to develop those 
constants, 

Given this, the Power Purchase Division requested assistance from the Generation 
Planning Division to establish an updated sel of documented, verifiable and 
reproducible ABC constants. 

3.0 Development of Formula to Represent AES-Hawaii PPA Pricing 

3.1 AFS-Hawaii PPA 

Section 18 of Amendment No. 1 of the AES-Hawaii PPA provides Uiat the monthly 
energy charge shall be calculated as follows; 

Monlhly Energy Charge in July 1987 dollars = Fuel Cost -i- Variable O&M Cost 

+ Fixed O&M Cost 

Since economic dispatch of Ihe AES-Hawaii ttnit is based only upon fuel and vaiiable 
O&M costs, then for dispatch purposes in HMS and modeling purposes in PMONTH; 

Monthly Energy Charge (used for dispatch) in July 1987 dollars = 

Fuel Cost-t- Variable O&M Cost. 

The specific formulas given in the PPA for fuel and variable O&M costs in July 1987 
dollars arc its follows; 

Fuel cost = J ] 1(0.000016803U^ - 0.0056i45Li + 2.156I9)x {Ei/100)J . 

r 1 

where; 

Fuel cost ~ total dollars for the month 

1̂  - integrated houriy load of the Facility in megawatts (rounded to the 
third decimal place) for each hour of the month being invoiced: 
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Ej = kilowatthuLirs purchased during each specific hour of the month 
being invoiced; 

il = the total ntimber of hours in the month being invoiced; and 

i = uh hour. 

(h should be noted that the letlers in this equation were changed from the 
actual letters used in the PPA lo avoid confusion with llie ABC constants 
in the energy pricing and marginal cost foraiulas.) 

Variable O&M cost - ($0.G005/kWh) x (Total kilowalthours purchased in the 
month being invoiced) 

Tlte formula for the monthly energy charge for EMS dispatch and for PMONTH 
modeling piurposes. which includes fuel and variable O&M costs but excludes fixed 
O&M costs, may thtus be written as follows: 

Montltly Fuel + Variable O&M Co.st in July 1987 dollars 

' ' - " • , 

= ! J ] 1(0.000016803Lr - 0.0056145Li -•- 2.15619) x (E,/I00)] } + 

10.00Q5 X (Total kWh purchased)! 

Total kWh purchased can also be represented by ^ E,. 

kW 
For each hour /. Ei (k\Mi) = Li (MW) x 1.000 x 1 hour. Therefore, substitoting 

' MW 
for E[ and Total kWh purchased, the ftiel and variable O&M cost for hom- i in July 
1987 dollars 

= [(0.000016803L|- - 0.00561451., + 2.15619) x (IOOO Li /lOO)] + 

[0.0005 X 1000 Li). 

= l(0.0000!6803Li^ - 0.0056145Li -t- 2.15619) x (10 L,)| 

+ (0.5 Li) 

= 0.00016803 L,"'-0.056145 Li ̂ +(21.5619+ 0.5) Li (Equation 3.1-1] 
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Nexi, an allowance for changes in the Gross National Product Implicit Price Deflator 
(GNPIPD) needs to be incorjmrated. The lasi paragraph of Section 5.1 A of the 
original FP.A, dated March 25, 1988, states: 

"The lotat Energy Charge (including reactive power charges) shal! be adjusted 
every six months (on January I and July I) at one-hundred (KX)) percent ofthe 
change in the Gross National Product Implicit Price Deflator ("G.KPIPD") as 
illustrated in Exhibit 5." 

To incorporate this provision, let Q.AES imi (houri) = AES fuel and variable O&M cost 
infiour / in July 1987. 

QAES v»î  (hour,) ($/lir) = n,0<X)i6803 Li ' - 0.056145 u ' + (21.5619 -f- 0.5) Li 

In accordance with the PPA, AES fuel and variable O&M cost in hour j in year k: 

QAES k (hour,) - QAES I^S? (houn) x G^. where; 

Gk = GNPIPD adjustment factor 

= GNPlPDc / GNPlPDjif^v (rounded to four places after the decimal pomt, 
per letter from HECO to AES-Hawaii dated May 27, 1992), where; 

GNPIPDc = GNPIPD value for current period (.specirically. the 
previous year's Third Quarter final GNPIPD (for a January 
1 adjustment) or the current year's First Qwuler final 
GNPIPD (for a July 1 adjustment)) and 

GNPIPDiys? = GNPIPD value for the base year of 1987 {specifically, the 
fmal First Quarter 1987 GNPIPD). 

Therefore, 

QAES k (houn) - Gk x [0.00016803 L,' - 0,056145 L; ̂  + (21.5619 + 0.5) U] 

{Equation 3.1-2] 
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3.2 Determination of ABC Constants for Second Order Approximation 

In order for the relationship in Equation 3.1-2 to be used in EMS and PMONTH. the 
bracketed portion ofthe equation, which is a third degree polynomial, nuist be 
approximated by a second degree polynomiul. In other words. 

QAES I W (houn) (S/hr) = 0.00016803 L,^ - 0.056145 L,- + (21.5619+0.5) U 

[Equation 3.2-1] 

must be approximated by an equation of die form: 

QAES I W (hourj)(S/hr) = CAES L , ' + B A K S L, + A.,̂ E5 , [Equation 3.2-2] 

similar to Equation 2.1 -2. 

It must be noted that because Equation 3.2-1 includes the variable O&M cost 
adder, Equation 3.2-2 implicitly includes variable O&M casts. 

The ABC constants which provide a good approximation of Equation 3,2-1 by 
Equation 3.2-2 were derived through a least-squares curve-fit methodology. An 
explanation of tiie least-squares curve-fit methodology used can be found in 
Attachment 5. 

First, data points were generated by determining values for QARS I-̂ H? (hour,) as a 
function of l^ using Equation 3.2-1. These data points ;u:e shown in Attachment 1. 
Next, using the least-squares curve-fit methodology, a second order polynomial was 
derived such that Equation 3.2-2. with appropriate ARC constants, approximated 
Equation 3.2-1. 

Attachment 2. Section 1. shows the caiculaiion of the ABC constants for Case 1 in 
which a range of data points between the 63 to ISO MW operating range of .^ES was 
used. A comparison of the heat rates derived from the PPA formula and the ABC 
constants ts shown in tabular fonn and graphically in Sections 2 and 3. respectively, 
of Allachnient 2. By definition, this is the "best fit" in which ihe sum of ihe squares of 
the errors between the two curves i.s minimized. The ABC constants in this case 
were: 

AAES = 258.7479 
BAES-14.9713 
CAES = 0.0051019 

It was observ^ed thai the curve generated by the ABC constants m Case I matched the 
PPA curve quite nicely between 70 lo 180 MW where the deviation was ies.s than ±75 
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Btu/kWh (< 0.5% at 19.000 Btu/kWh). However, the deviation was more noticeable 
between 63 to 69 MW, where the variance was up lo about 200 Btu/kWh (about 1% 
at 19,400 Btu/kWh). 

In order to check whether or not the variance coidd be reduced within the 63 to 69 
MW range vvithoui significantly affecting the variance within the rest of the 70 to 180 
MW operating range, addilional data points were added from 50 to 62 M W in an 
attempt to bias the ABC curve toward the PPA curve wiihin this range. The results 
are shown in Attachment 3. It can be seen that although the error has been minimized 
within the 63 to 69 MW range, the deviation has increased in the 70 to 90 MW range. 
Also, the range over which the significant deviation occurs had widened. 
Furthermore, the sum of the squares of the en'ors over the 63 to I SO MW operating 
range had increased. This indicates that the Case 2 cui-ve provides a "poorer fit" 
compared to Case 1 on an overall basis. 

Other data sels were tested but none provitled a better overall fit than C!'ase I. ll was 
therefore conchnled that tlie ABC conslant.s derived in Case 1 should be used for 
dispatch and modeling purposes. 

Implicit in the use of ABC constants derived in Case 1 for the dispatch of .ABS is the 
possibility of a small "dispatch error" in the 63 to 69 MW range for AFS. In other 
words, use ofthe polynomial equation may result in the appearance that AES is more 
expensive than it actually is in the 63 to 69 MW range. The magnitude of this error 
was estimated in the study, titled "Modeling of the AES-Hawah Power Piuchase 
Agreement Using a Third Degree versus a Second Dcgre-e Polynomial." dated July 22, 
1999, and prepared by the Power Supply Planning and Engineering Department. The 
study concluded that tlie error is extremely small. It is therefore reconmiended that 
the following ABC constants be used in the AES-Hawaii second order approximation 
of the PPA: 

AAE;S== 258.7479 
B,^ji= 14.9713 
CAES = 0.0051019 

4.0 Application in PMONTH and EMS 

4.1 PMONTH Production Simulation Model 

4.1.1 Input Data 

The following data must be input to PMONTH; 

a) ABC comtanis for each generating unit; 
b) Year-by-year forecasted fuel prices, in cents/MBlu. for each fuel type: 

and 
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c) Heal content, in MBlu/bbI for oil and MBtu/ton for coal, for each fuel 
type. 

4.1.2 Output Data 

PMONTH will generate the following output data: 

a) Total fuel consumed, in bbls (oil) or tons (coal) and in MBtu: and 
b) Fuel cost, in total S. $/M^Ti, and cents/MBtu. 

4.1.3 PMONTH Calculations 

For a given system demand, the fuel consumption rale, in MBlu/hr, in each 
hour for each unit is calculated asing Equati*)n 2.1-1. the ABC constants for 
each unit, and the load at which each unit is operating. The cost of the fuel 
consumed by each unit in that hour is calculated by inutiiplying the fuel 
consumption rate for each unit by the cost of the fuel, in $/MBtu, consumed 
by that unit as given in Equation 2.1-2. 

To calculate the total quantity of fuel consumed in a particular hour, in barrels 
of oil or ions of coal, the fuel consumption rate for that hour, in MBui/iir, is 
muitipl ied by 1 hour and divided by the heat content of the fuel, in MBtu/bbl 
or MBtu/ton. 

4.1.4 Modeling of AES-Hawaii PPA in PMONTH 

As noted in Section 3.1 above, AES-Hawaii's cost of fuel and variable O&M 
billable to HECO in year k based on the integrated hourly load L in hour i is 
described by the fonnnla: 

QAES k (houn) = G^ x Sn.0(X)l6803 Li^ - 0.056145 L r 

+ (21.5619+0.5) Li] lEquation 3.1-2] 

As discussed in Section 3.2. this must be approximated by the equation 

QAES k (hourO =Gk x [CAES U ' + BAES l-i + AAKS]. or 

QAF„S k (houn) = GkX [0.0051019 L , - + 14.9713 L, -«-258.7479) 

[Equation 4.1-1 [ 

in order to be modeled in PMONTH. 
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As noted in Section 4.1.3, PMONTH calculates the hourly cost of fuel for a 
given unit operating at a given load by applying the formulas: 

Q ($/hr) = F (MBui/lir) x P (,$/MBtu), or 

Q = P X (A -(- BL -1- CL-), where [Equation 2.1-2] 

A, B, C and P are inputs to PMONTH as noted in Section 4.1.1. 

Since Equation 4.1-1 is similar in form to Equation 2.1-2, Equation 4.1-1 can 
be modeled in PMONTH if the year-by-year fuel prices, 100 F, are assigned 
the values of 100 Gk. The factor of 100 is needed to convert P, and therefore 
Gk, from S/MBtu to ihe PMONTH input of cents/MBtu. 

Equation 3.1-2 defines the amount payable by HFX'O to AES-Hawaii for fuel 
and variable O&M in each hour based on the load, Li, at which AES-Mawaii is 
dispatched in that hotir. The equation is purely a pricing formula for .AES-
Hawaii's fuel and variable O&M expenses. The amoimt calculated by the 
equatitm is nol necessarily tied to the actual quanlily of coal burned by AES-
Hawaii since the equation is only one portion of a contrac-tual arrangement by 
which ;\ES-Hawaii recovers its fixed, variable and fuei costs. Since the actual 
quantity of fuel burned catinot be calculated, the input vaiue for heal content is 
nol needed. However, since PMONTH requires an entry for that parameter, a 
value of I MBtLt/bb! is entered as a placeholder. The resulting fuel 
consumption calculation made by PMONTH using !hi.s value is not 
meaningful. 

4.2 Dispatch of ,\ES-Hawaii in EMS 

hi EMS, the total production cost for a particular unit in a particular hour is 
determined from the ecfttation; 

T = (P X F) -1- Maintenance Cost, where: 

T - E*roduction cost. S/liour 

P = Fuel cost. S/MBtu 

F = Fuel coiLsumption raie. MBtu/hr. where 

F = A + BL + CL- [ Equation 2.1 -11 

Maintenance Cost = VOM x L , where 

VOM - variable O&M cost ($/MWh) 
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L == Load. MW 

The equation then becomes 

T ^ [P X (A + BL -f- CL-)| + (VOM x I.) [Equation 4.2-11 

It must be noted that Equation 4.2-1 has an explicit adder for variable ( )&\ t 
costs. This is in contrast to Equation 3.2-2 which iniplicitl> includes variable 
O&M costs. 

In the case for AES-Hawaii, let the fuel-only portion of the total energy charge be 
approximated by an equation of the fonn: 

QAES miFUELONLY (hour,) = A' + B'Li -F C L i ^ [Equation 4.2-2] 

Equation 4.2-1 can be rewritten a.s; 

1'AES mi == (A' -(- B' L, -(- C' Li") -t- (VOM ] os: x L.) 

= A' + (8'Li -f- VOMmv x Lj) + C L ; ' 

- A' + (B' -t- V0M|9S7) Li -I- C L, ^ lEqualion 4.2-3] 

The AES-Hawaii pricing formula (Equation 3.2-1) can be approximated by either 
Equation 4.1-1 or Equation 4.2-3, provided an adjustment is made for pricing 
escalation in accordance with the PPA. In other words, the pricing can be represented 
by: 

QAES k (houii) = Cik x [CAI^S L. " + BAES LJ + AAES], 

or 

TAES mi (hotir I) ^ A'-t-(B'-h V0M,9H7 ) U + C ' U 

[Equation 4. l-L 

[Equation 4.2-3] 

Since TABS cm? (hour i) is in 1987 dollars, it needs to be adjasted by Gj,, the GNPIPD 
adjustment factor. 

In the AES-Hawaii PPA, the variable O&M component must also be escalated by the 
GNPIPD factor. Also, in EMS as in PMONTH. the fuel prices must be escalated by 
the GNPIPD factor, i.e.. the 1987 base price must be multiplied by G ,̂ where k is the 
year for which the factor applies. Therefore, Equation 4.2-3 may be rewritten as: 

QARSk (hour /) = Gfc X [ A' + (B' -t- VOM)(L,) + Cl^^ ] 

10 
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= Gkx] A'-(-(B'+0,5KLi) + C V I [Equation4.2-4] 

since the variable O&M component is S0.5 per MWh as noted in Section 3.1. 

The curves defined by Equations 4.1-i and 4,2-4 will be identical if: 

AAES = A ' 

BAES = ( B ' - F 0 . 5 ) 

CABS = C ' 

From Section 3,2: 

A,\H5^ 258.7479 
BAES-14.9713 
CAES = 0.0051019 

If a curve is fit !o the equation: 

QAESU (hour /) = Gf. x [ A' + (B' KU) + C-Lf ] 

the resulting coefficients are shown in Attachment 4 and are as follows: 

A'= 258-7479 
B'= 14.4713 
C'=^ 0.0051019 

If the variable O&M component is added lo B', then the coefficient would become 
equal lo BAES- i.e., 

B ' -t- 0.5 = 14.4713+0.5 ^ 14,9713 = BAES 

6.0 Conclusions 

6.1 Representation of Fuel and Variable O&M Costs for Dispatch and Modeling 

Based on the analyses above, it was concluded that the ABC constants derived in 
Case 1 best represent the PPA formula for fuel and variable O&M costs. Ca,se 1 is 
based on a least-squares cur\'e-fit in the 63 to 180 MW operating range of AES-
Hawaii. The AEC constants are; 

AAES = 258,7479 

BAES =^14.9713 

CAE5 = 0.On5IO19 

Ii 
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Tlicse coefficients may be used in both PMONTH and EMS. 

The equation to describe the cost of fuel and variable O&M would be; 

QAES k (hour,) = Gk X [0.0051019 L," + 14.9713 Lj -(-25S.7479J, where 

Gk = GNPIPD adjustment factor as described m Section 3.1. 

6.2 Future Updates 

The PPA requires that the total Energy Charge be adjusted ever}' six months (on 
January 1 and July 1) al one-hundred (100) percent of the change in the GNPIPD. In 
Equation 4.1-1. the term G, would capture this change every six months. Therefore, 
the .ABC constants need not be changed m future updates once Ihcy are established 
and approved. Only G; needs to be updated. 

7.0 Recommendation 

From (he above ;malysis, it is recommended that the following second order polynomial 
from Case 1 be used to represent the PPA formula for fuel and variable O&M costs for 
economic dispatd) in EMS and for production costing modeling in PMONTH; 

QAES k (hour,) ($/hr) = Gk x (CAES U ^ + R\FS U + AAICS ) 

AAES = 258.7479 
BAES - 14.9713 
CAIS = 0.0051019 

Gfc = CiNPIPD adjustment factor 
= GNPIPD^ / GNPIPD).,,(7 (rounded to four placi^s after the decimal point), 

where; 

GNPIPDc = GNPIPD value for cun'enl period (specifically, the previous 
year's Third Quarter final GNPIPD (for a January I 
adjustment) or the current year's First Quarter final GNPIPD 
(for a July 1 adjustment)) and 

GNPIPDi</s7 = GNPIPD value for the base year of 1987 (speciUcally. the 

final First Qnarter 1987 GNPIPD). 

In PMONTH, Ihe following should be entea-ed into die database; 

Heat content = 1 MBtu/libl 
Fuel cost in ccnls/MBlu for the appropriate six month period k = KKJ Gi,. 

12 
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In the EMS. the following should be entered into the database: 

Fuel cost in S/MBtu = P = G^ 

Variable O&M cost in S/MWii = VOM = 0, since the variable O&M is already 
accounted for In Ihe ABC constants, where: 

AAES = 258,7479 
BAES-14.9713 
CAES ^0.0051019 

c:\iiiy diicuine.nlAwtn\\vnt<aesiniK!flinsrf>.doc 
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116 00 

11700 

1 18 00 

119 00 

120 00 

121,00 

133.00 

123.00 

134,00 

135.00 

126.00 

137,00 

138,00 

129.00 

IJO.M 

131.00 

132.00 

133.00 

134.00 

135 00 

136.00 

137 0(1 

138.00 

1 39 00 

140.90 

141 00 

142 00 

143 00 

144.00 

i4S.O0 

146 OO 

147.00 

I4S00 

145.00 

! Mi 00 

151.00 

! ;2 00 

153.00 

154.00 

155.00 

1̂ 6 00 

157,00 

158.00 

1 ?9.00 

16U.0O 

1 111.00 

1 62 (10 

163.00 

164 00 

I ' jd ami 

Vari.ibic 

Co[npL'iii.-in, 

i.'hr 

f>l 

2,034.34 

3.050.15 

2,065.97 

2.08 L 79 

2.097 62 

2,U3 4i 

2,129.30 

2.14S.1S 

2,161 01 

2,176.88 

2.192 7(1 

2,308,66 

3.224 56 

2,240.49 

2,256.43 

2,272,3S 

2,388.36 

3,304,35 

2,320.36 

2,3.16.40 

2,352.45 

2.368.53 

3.3S4.63 

2,400.76 

2,416.!H 

3-433.09 

2.449 30 

2,465,53 

2.481.HO 

2,498,10 

2 , 5 M , 4 i 

2. S3 0,79 

2.S47,18 

3,563.61 

2,580.08 

3,596,58 

2,613.12 

3.639.70 

2-646.,32 

2.662.98 

2.679.69 

3.696 43 

2.713,22 

2.730 06 

2,746 9.1 

2,763 87 

2.730 84 

2.797 87 

3, H 11.94 

2.S33 07 

2-.'!49 25 

s ' 

12,996 

13.235 

13,456 

n.6X9 

13,934 

14 !6I 

14,400 

I4,6'1i 

14.SS4 

15,139 

15,376 

15.625 

15,876 

16,139 

16384 

! 6.(.41 

16.900 

17.161 

17,434 

1 V,6S9 

n . y j h 

IH.225 

iS,49(. 

18.769 

19.04.1 

19.331 

19,6011 

19,881 

20,164 

30,449 

20,736 

21 ,02 i 

21.516 

3 ; 6(1^ 

21,904 

33,301 

32,500 

33.S01 

23,104 

33.40J 

25,716 

24,025 

24.336 

24.649 

24 964 

35-381 

35,600 

25.931 

26,244 

36.569 

26.a'>6 

^ 
I.4S 1.544 

L530,.'i75 

1,560,896 

1,601,613 

1.643,033 

(,68-1,159 

1.72S,000 

i,771..561 

1,81S.S4S 

1.860.867 

l,'K-6.624 

1,953,125 

2,000,376 

2.0.!8,:ifi3 

3,097,153 

2,146,689 

2.197.nO(i 

2,248.091 

2.399.968 

2,353,637 

2,406,104 

2.460.375 

2,5I5,45C> 

3.571.353 

3.63K.072 

•> fiS ̂  (j 19 

2.744.000 

•'8^13.231 

3 8,̂ 3.388 

2,924.207 

3,985,984 

3,048,625 

3,113.136 

3.176.52? 

3,241,793 

3,307,949 

3,375,000 

.1442.951 

3,511.808 

3,581,577 

3.652,364 

3,723,875 

3.796.4 IS 

3.^69.893 

3,944J!2 

4,019.679 

4.,096,«)0 

4,173.2X1 

il ,251,538 

4.330,747 

4.4ID_g44 

X 

I6S.8'J6,016 

174,900,635 

181,053,936 

187.388.731 

! 33,877.776 

200.533.921 

307,360.000 

2I4,358,B8! 

231,533.456 

228,886.641 

236,431.376 

244,140,625 

253.047,376 

360.144,641 

268,435,456 

276,922,881 

285,610,000 

294.499,921 

303.595.776 

312,900,731 

332,417,936 

332.150.52S 

342,102.016 

352,275,361 

362,673.9.16 

373,301,041 

384.160,000 

,395.254.161 

40(1.5K6,896 

4 fS ,15 ! .50 l 

439,981,696 

443,050.625 

454,371,816 

4C.6,948,S.S1 

479,785.216 

493,8S4,40I 

506,350.000 

519,885,601 

533,794,816 

547.981.281 

563,448,656 

577,200,635 

592-240,896 

607,573.201 

633.201.296 

639.128.961 

655,360.{KMi 

67!,898,341 

688,747,536 

705.911.761 

723,394,816 

231.915 

235,768 

239.653 

243.570 

247.519 

251,5 111 

255,516 

359,56.* 

263.643 

267,756 

271.902 

276.0Jt3 

280,295 

284,^42 

38!i.a23 

293,11s 

297.487 

301.87'1 

306,388 

310,711 

315,339 

319,752 

324,310 

338,904 

333,534 

338,200 

343.902 

347 640 

352,416 

357,338 

362,077 

366,964 

37i,SB9 

376,8M 

3fii,SS2 

3!i6,S9l 

3<J 1.969 

3<;;.11K,S 

402,34 1 

407.437 

4!3,672 

4)7.9,17 

433.363 

<13S619 

434,016 

439.435 

444.935 

450.457 

4-16,021 

461,637 

4(.7.276 

xS 
36,43S.3B3 

27,113,380 

27.799.701 

33.497,657 

39,307.359 

39.928,632 

30 661,K60 

31,407,088 

32,164.422 

32,933,979 

33.715.879 

34,510,242 

35,317,187 

36.136.S37 

36.969,316 

37.814,747 

38,673,257 

39.'.44.973 

40,430,02! 

41.328,533 

42,340,640 

43.166,473 

14,106.164 

45,059.850 

46,037,668 

47,Oi.W.7S3 

43,006,247 

49,017,389 

50.043,031 

ir,0S3,SSS 

53.139.133 

53,309.804 

54,395,748 

i5 .397. I17 

56.514.066 

57.6-16.731 

58,79.5,284 

59,9.'i5,S'7 

6 ! ,140. ( '6 ; 

62,337.811 

63.551.473 

W,7g|.S17 

66.030,(106 

67,293,307 

68.574,589 

:,9.K7j,322 

7I.1S<',57K 
77 o i . - i K ) 

73.S"5,?55 

75,245,231 

76.633.337 

acfrtodcliii:; \ h - AIIC Consliiril;, - Cast̂  I Shcc! 3 

RViS 
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\ T T , - \ c i n n : N i - 1 

C;ilciilati(m of.M.JC' Constanls and Conii>ar(s.oii cf [tmiriy Cost liiiti's 
Cuso i - 63 (o ISO MW n;i!a Rjingf 

Sfctii.}!! 1 - Ciilruliition cif AflC CoiistHtiJs 

DiVA 

Poii i i 

Nn 

103 

104 

i O i 

i06 

107 

lOS 

109 

1!0 

111 

112 

li.5 

1 J4 

115 

I 16 

Ll .' 

l !H 

l.OilCl. 

M W 

( 0 

165.00 

i 66 GO 

167 00 

168 00 

1 69.00 

1 7(5 CO 

171.00 

1 72.00 

173.00 

174 00 

175.00 

176,00 

1 77.00 

1 •!& m 

179,00 
1 HO 00 

i4'.337"0O 

^•lM^l sn<! 

CtSM 

CotiipCiricm. 

V h i 

!y) 
2,S66.4S 

3,883 76 

3,901.10 

2.91S.50 

3,935.95 

2.953.46 

2.971-03 

2,98-5.67 

3.006.36 

3,034.1! 

3,M1.93 

,!,G.59.S1 

3,077,76 

3.095,77 

3,113.85 

3,13! .99 

254.761 

>' 
37,23.'! 

37.556 

27,889 

3S.324 

3E.56I 

28.900 

29,341 

29,584 

29,929 

30.376 

30.625 

30,976 

31.329 

31.684 

32,041 

33.400 

1 S7E.S55 

,x 

4.492,135 

4 ,574,2% 

4,657,463 

4,74 1,632 

4,836,809 

4.913,900 

5.000,211 

5,088.448 

5.177.717 

?,26S.024 

3.359,375 

5,451.776 

5,545,233 

5.639,352 

5.73^.339 

S.« 32.001) 

761,549.891 

. i ; 

74i,200,625 

759,333.136 

777,796.321 

796.594.176 

815,730,731 

835;? 10.000 

855,036,081 

875,213,056 

895.745,041 

916.636.176 
937,890,635 

959,513.576 
081,506.341 

1.003,S75,S5<J 

1.036.625.681 

1.049.760.000 

3g.127.489.819 

, t \ 

472,969 

478,705 

484,4 K-1 

490.308 

196.176 

502.0^9 

S0S.fM7 

514.050 

520.100 

536.195 

S.33.337 

538.526 

54.1,763 

551.047 

557,379 

563,759 

33.172,955 

x>-

78.039.854 

79,461,966 

S0.y0i!,S39 

S3.3Ti,73U 

83.853.739 

85.355.106 

86,876,017 

88,416,666 

89,977,253 

91.557,974 

9 i . 1 S9,034 

94.780,657 

96,422,9S9 

9H.OS6,299 

99,770.773 
101,476.637 

4,596.411,965 

5tii\jJ^lina..ilh - AliC ConstanK • Ca-ic- 1 
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,ATTACHMi:Nr2 

Cuk-nhninii of ABC' Constants and Comparison (iflloiirly Cu^l Kates 
Case 1 ~ 63 to ISO .MW Data Ranoc 

Jscrtion 2 - Cuii>|i:insoii of l l c i ! R.ilfs, fioni Pl ' . \ f'ormuia and AliC Cenisiaiiis 

Data 

I'oinl 
Ho. 

1 

^ 
j 

.'. 
5 

6 
7 

a 
9 
10 

II 
12 

n 
\4 
IS 
16 
17 

tS 
19 
H} 
71 

22 
23 
24 
25 
26 
2? 
28 

29 
30 

,̂ 1 
32 
33 
?J 
-->5 

.16 
37 
38 

39 
40 

l .oac l , 

MW 

(V) 

63.00 
64.00 

f.-S.O0 
66.00 
67.00 
68.00 

69.00 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 

77.00 
7S,00 
79.00 
80.00 
81.00 
82.00 
Kl.GO 
84.00 
8S.0O 
86.00 

«7.00 
gs.oo 
89.00 
90.00 
91.00 
92-00 
93,00 

94.00 
95,00 
96.00 
97.00 

98.00 
99.00 

100.00 
101.00 
i 02,00 

fJy l>p.-\ iotrinil-i 

I-uci ant! 
Vuriybic O&M 

Comjioricni. 
Slir 

1,209.! 
1,226.0 

1,24^.0 
1,2S9.S 
1,276,6 

1,293-4 
1,310.2 
1,326.9 
1,343.5 
5,360.1 
i,376.7 
I ̂ ^93.2 
l,'i09.7 
5,426.2 

• 1.442,6 
1,459.0 
1.475.3 
i,491,7 
1,507-9 
i,524.2 
1,5:10-4 

U5S6,6 
!,572.8 

1,589,0 
1,605.1 
L62I.2 
1,637.2 
1.653-3 

1,609.3 
t,6S5-3 
i ,701.3 
1,717.3 
1.733.2 

1.749.2 
1,765.1 
i.781.0 
1,796.9 
i,312,S 
1,828.6 
i.844.5 

Cosi Rate, 

S/M VVh 

S19,I92 
Si9,i57 
S19.I22 
SI9.088 
Si 9.054 

SI 9.021 
S18.9B8 

S1S.955 
SIS,923 
$18,891 
$! 8-859 
S18.827 
$18,796 

$18,765 
$18,735 

S!8.705 
Si 8-675 

SI 8.646 
SI 8.617 
SIS,5S« 

SI8,5S9 
S18.531 
SI 8.504 
SI 8.476 
518.449 
513,422 
SIS.396 

SI 8.370 
SIS.344 
$18,319 

$18,294 

SI 8,269 
Si 8.245 
Si 8.221 
S!8.i97 
$18,173 
SiK.lSO 
SI 8.128 

SI8,105 
SI 8.083 

Ov A!3C Coiisuiib 

Fuel anil 
Variable O&M 

CcmponCiil. 
S'lir 

1,27,2,2 
1,237.8 
1.253.4 
1,269.1 

1.284,7 
1,300.4 
1.316.1 
1,131.7 
1,347,4 

1,363.1 
1,378.8 
1,394.6 
1,410.3 
1.426.0 
1,44!.8 
1.457.5 
1.473.3 
1.439,1 
1,504.9 
1,520.7 
1.516.5 

!,552.3 
1,568-2 
1.584.0 
1,599.9 
1,615.7 
1,631.6 

l/.47,5 
1,663,4 
1,679,3 
1.695.2 

1,711.1 
1,777.1 
1.743.0 

! ,759.0 
!,774.9 

1.790,9 
i ,K06.9 
1,822.9 
1.838.9 

Cosi Rale, 

S/M Wh 

$19,400 
$19,341 
$19,284 

$19,228 

$19,175 

$19,123 
$ 19.073 
$19,025 
JJ8.97S 
$18,932 
S18.SS8 
$18,345 
S 18.804 
$18,764 
$18,724 
$18,687 
SIS.650 
S13.6N 
518.579 
$18,545 
$18,512 
$18,480 
$18,449 

SlS.4i9 
$iB.389 
$18,361 
S18.333 

$18,305 
518,279 
$18,253 
$! 8.228 
$18,204 

$18,180 
$! 8.156 
$18,134 

$18,112 
$18,090 
$18,069 
SI8.04S 
$18,028 

Dirfcience in 

Cuiil Raie; 
.\BC - PPA 

S0.208 
$0,184 
$0,161 
$0,140 
$0-121 

$0,102 
$0,085 
$0-070 
$0,055 
S9.042 
$0,029 
S0.O18 
SO.008 

-S0.002 
-$0,010 
-50,018 
-$0,025 
-S0.032 

-$0-038 
.$0,0 43 
-$0-047 

-$0 05 1 
-$0,055 
-$0,057 
-$0,060 
.$0-062 
-$0,063 
-$0,064 
-$0,065 

-SCi.066 
-$0,066 
-S0.065 
-$0,065 
^$0,064 

-$0,063 
-$0,062 
-S0.060 
-SO. 059 
-$0,057 
-$0,055 

Difference' 

0,04332 
0.03381 
0.02600 

0-01965 
0.01453 

0.01047 
0.00729 
0.00486 
0,00305 
0-00175 
0-00087 
0.00033 
O.D0006 
0.00000 
0.0001 1 
0.00034 
0,00065 
0,00102 
0.00142 
0,00183 
G-00223 
0.00262 
0.00298 

0.00330 
0,00358 
0.00382 
0.00401 

0.00115 
0.00425 
0-00431 
0-00432 
0.0047.9 

0-00422 
0.00412 
0.00399 

0.00383 
0,00365 

0,00345 
0 00324 

0.00301 

acsmodciiiK'.xIs - AFSC Cyii^Unts - Case I Sheet ! 
RHS 
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ATTACHMENT 2 

Calculiition of A!iC C"nst;int.s and Comparison of Htmrly Cast Rates 
Ca.sc I • 63 (o 180 MW Data Ran^c 

Section 2 - Comparison of Ilr^it KuXfH trom l'I ',\ I 'ormuia anii , \BC Consl.-iitis 

D3!a 

Point 
No, 

41 
42 
43 

44 

45 
-16 
47 
48 
49 
50 
51 
52 
53 
54 

55 
56 
57 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

73 
74 

75 
76 
77 
78 
79 
80 

Load, 
MW 

(>>) 
103-00 
104.00 

105.00 
106,00 
107.00 

108.00 
109,00 

no.oo 
l i t .00 
112.00 
113.00 
114.00 
115,00 
116.00 
117.00 
118.00 
119.00 

uo.oo 
121 00 
122.00 
123-00 
124.00 
125.00 
126-00 
127.00 
128.00 
129.00 
130.00 
131,00 
132.00 
133,00 

134.00 
135.00 
136,00 
137.00 

138.00 
! 39.00 
S 40.00 
141.00 

142,00 

By PI'A roniiii!.! 

i-'ucl and 

' Variable d&M 
Coniponenl. 

S.-hr 

1,860.3 
1,876.2 
1,892.0 
1.907.8 

1.923.7 
1,939.5 
1,955.3 
1,971.1 
1.986.9 

2,002.7 
2,0iS,5 
2,034.3 
2,050.2 
2,066,0 
2,081.8 
2,097.6 

2,113,5 
2.129,3 
2.145.1 
2,161.0 
2,176.9 

2,192.8 
2.208.7 
2,224.6 

2.240,5 
2,256.4 
2,272.4 

2,288.4 
2,304.4 
2.320,4 
2,336,4 

2,352,5 
2,368.5 
2,384.6 
2.400,8 

2.416.9 
2.433.1 
2.44y.3 

2.465.5 
2.481.8 

Ctjsi Raic, 
l-'MWh 

SI 8-062 
S 18.040 
S18.019 

$17,999 
S 17.978 
3il7.958 
SI 7.938 
517.919 
$17,900 
$17-881 
S 17,863 
S17-S45 
$17,827 
$17,310 
$17,793 
$17,776 
$17,760 
$17,744 
$17,728 
$17.71.1 
$17,698 

$17,684 
$17,669 
$17,655 
$17,642 
$17,628 
$17,615 
$17,603 
$17,590 
S17.579 
S17.567 
$17556 

$17,545 
$17,534 

$17,524 
$17,514 
$17,504 

$17,495 
$17-486 
S17.477 

ih ABC C,->n'iU\nls 

Fuei antl 
Variable O&M 

Ccmpoiieni, 
$ l̂!r 

i,S54,9 
i,870.9 
1,887,0 
1,903.0 

1,919.1 
1,935.2 

1.951.2 
1,967.3 
! ,983.4 
1.999.5 
2,015.6 
2,031.8 
2,047.9 
2.064.1 

2.0?i0.2 
2.096.4 
2.112,6 
2.12S.S 
2.1450 
2,161.2 
2,177.4 

2,193.6 
2.209.9 
2,226-1 
2,242.4 

2,258.7 
2,274-9 
2,291-2 

2,307.5 
2,323,9 
2,340,2 

2.356.5 
2,372.9 
2,389.2 
2,405.6 
2,421.9 

2.438.3 
2,454.7 
2,471.1 
2,487.5 

Cost Rdle. 
S/MWh 

SI 8.009 
$17,990 
$17,971 

$17,953 
$17,935 
$17,918 
$17,90! 
$17,885 
$17,869 
$17,853 
S17,S3S 
$17,823 
$17,808 

$17,794 
$17,780 
SI 7.766 
$17,753 
$17,740 
$17,727 
$17,715 
$17,702 
SI 7.69! 
SI 7.679 
$i7,66K 
$17,657 
$17,646 
$17,635 
^17.625 

Si7.6!5 
$17,605 
$17,595 
517.586 
$17,577 

$17 568 
$17,559 
517.550 

SI 7.542 
$17-534 

$17,526 
$17,518 

Differcficc in 
Cost Rates 

ABC - PPA 

•$0,053 
-50.050 

-$0-048 
-$0.0'i5 
-50.043 

-$0.O4O 
.$0,037 
-50.034 

•-.$0,031 
-50.02S 
-$0,025 
-SO.022 
-$0,019 
-SO 016 
-$0,013 
-$0,010 
-$0,007 
-$0,004 
-SO 001 

$0,001 
$0,004 

so.007 
$0,010 
$0,012 
$0,015 
$0,017 
,$0,020 
,50.022 
50.024 

$0,026 
$0,028 

50.030 
S 0.03 2 
SO.0.34 
50.035 

50.036 
$0,038 
50.039 

50.040 
50-040 

Difference:" 

fl-00278 
0 O0254 

0.00230 
0.00206 
0.00183 
0-OO160 
0.00139 
0.00118 

0.00099 
0.00081 
0-00065 
0.00050 
0.0003S 
0.00027 
0-00018 
0.00011 
0.0OO05 
0.0OO02 
0-00000 
0.00000 
0.00002 
0-00005 
0.00010 

0.00015 
0.00022 
0,00030 
0,00039 
0.00049 
0,00059 
0.00070 
O.DOOS! 
0.00092 

0.00103 
0.00113 

0.00123 
0.00133 
0.OC142 
0.00150 
0.00158 
0.00164 

aesmoijetiiicxis - .AlX.^Ccrisiarils - Cusc I She^-t 2 
RHS 

3.',3 .'99 
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A T T A C T I M K N T i 

Cakiiliition of ABC Con.s(:int.s and Coiiiparisiiii of Hiiur!> Co:il Kates 

Caj^c i - 63 to 180 M W Data Range 

.Stctioii 2 - C(iiii|irtrisoii (if llciii lt:iits frnni IT.V t-'oriiiula and .\I1C Ci'iiM;ints 

Ui ia 

F'oini 

No. 

81 

82 

B3 

84 

85 

S6 

87 

88 

sy 
9(J 

91 

9? 

93 

94 

95 

96 

97 

OK 

99 

my 
lUI 

102 

103 

104 

105 

i06 

107 

108 

•09 

i i O 

M I 

112 

i n 
I ] 4 

115 

116 

117 

Its 

l.^vid. 

M W 

{>•} 

143.00 

144.00 

145.00 

146,00 

147.00 

148.00 

149.00 

150.00 

1 51.00 

1 52.00 

1 53,00 

154.00 

155.00 

! 56.00 

157.00 

1.58.00 

159.00 

160.00 

16 1.00 

162.00 

163.00 

164.00 

165.00 

166.00 

167-00 

168.00 

i 69.00 

\7o.m 
1 71.00 

172,00 

173.00 

1 74,00 

175.00 

176.00 

1 77.00 

17S.00 

179.00 

180-00 

By l i ' A Fornii]|,i 

I'ucl and 

V;.r iabieO&,M 

Contpwf tn i , 

5-1ir 

2,498.1 

2,514.4 

2,530.8 

2,547.2 

2,563.6 

2,580.1 

2,596.6 

2,6! 3.1 

2.629.7 

2,646,3 

2.663.0 

2.679.7 

2,696.4 

2.713.2 

2.730.1 

2J46 .9 

2,763.9 

2,780.8 

2,797,9 

2,814.9 

2,832.1 

2,849.2 

2,866.5 

2,883.8 

2.901.1 

2,918.5 

2.936.0 

2,953.5 

2,971.0 

2,988.7 

3.006,4 

3.024,1 

3,041.9 

3,059.8 

3,077.8 

3,095.8 

3,113.8 

3,132.0 

CosI Rate, 

S.'N-!Wh 

$17,469 

$ 1 - 4 6 1 

$17,454 

$17,446 

$17,440 

$17,433 

517.427 

517-421 

517,415 

$17-410 

$17-405 

$17,401 

517.396 

517.392 

517.389 

$17,386 

$17,383 

$17,580 

517,378 

$ 17.376 

$17,375 

S17.373 

$17,373 

$17,372 

517.372 

517.372 

$17,372 

$17,373 

$17,374 

517.376 

$17,378 

517.380 

517,382 

SI7,3R5 

$17,388 

$17-392 

$17,396 

$17,400 

[.iv M K " 

Fuoland 

Variable O & M 

Componen:, 

S,-hr 

2,504.0 

2.520,4 

2,536.9 

2.553.3 

2.569.S 

2.586.3 

2,602.7 

2,619.2 

2.635.7 

2,652.3 

2.668.S 

2.685.3 

2,701.9 

2,718.4 

2,735.0 

2,751,6 

2.768.2 

2.784.8 

2.801,4 

2,818.0 

2.834.6 

'2,851.3 

2.867.9 

2.884,6 

2.901.2 

2,917.9 

2.934,6 

2,951.3 

2.968.9 

2.984.7 

3.001.5 

3.018.2 

3,035-0 

3,051.7 

3.'J68.5 

3.085.3 

3,102-1 

. i . 118.9 

t'cin-iraiit> 

Cnst Rale, 

S' 'MWh 

$17,510 

$17,503 

517-496 

$I7,48S 

$17,481 

$17,475 

$17,468 

$17,462 

$17,455 

$17,449 

$17,443 

$17,437 

517.431 

517.426 

$17,420 

$17,415 

517,410 

517.405 

517,400 

$I7.3'>5 

517-390 

SI7.3S6 

517.381 

$17,377 

$17..373 

$17,369 

$17,365 

$17,361 

S17.357 

$17,353 

$17,350 

$17,346 

517,343 

517.339 

SI 7.336 

517..333 

517,330 

517.327 

DJSrcrencc in 

Cos; Rates 

A B C - P P A 

50,041 

S0.042 

$0,042 

50.042 

$0,042 

S0.042 

50.041 

$0,041 

SO.(MO 

S0.039 

$0,038 

50.037 

50,035 

50.033 

50.031 

$0,029 

50,027 

S0.025 

50-022 

$0,019 

S0.016 

S0.012 

50,009 

50,005 

SO.OO 1 

-$0,003 

-50.008 

-50,013 

-50-018 

-50.023 

-SO.02 8 

-$0,034 

-50.040 

•50.046 

-50.052 

-50.O.=i9 

-SO.006 

-50.073 

Difference-

0.00169 

0 00173 

0,00175 

0,00176 

0.0O176 

0,00174 

0.00171 

O.OO 166 

0,00160 

0,00152 

0.00144 

0.00134 

0.00123 

0.00! i l 

0.00099 

O.0OO86 

0.00073 

0,00060 

0 00047 

0 00035 

0 00025 

0.00015 

0.00008 

0.O0O02 

0.00000 

n.oooQi 
0.00006 

0.00016 

0.00031 

0,00052 

0,00080 

0,00115 

0,00158 

0.00211 

0.00273 

0.00.'47 

0.00432 

O.t>0-S3) 

Highligilicd area indicaics 63 to I SO MW range of AES operytion. 

ae'iinoHelini.', \ h - ABC C'onit̂ anTs - Case Sheet 3 
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Ci i k i i l a l i on of \ I H ' Cnnsiants and CiHnpnrKou of Hour l y Cost Rales 

Case 2 - .50 in 180 M W Dar.i Ritnse 

Stttion 1 (. wlful:ilWii 'jf .VIK•{'(!^ls!Lllll.^ 

Da<a 

Pi>ini 

No. 

1 

2 
3 

4 

5 

6 

7 

g 

9 

to 
n 
12 

13 

14 

15 

16 

17 

iS 

19 

20 

i i 

22 

23 
24 

25 

26 

27 

2S 

29 

3a 
3 ! 

32 

31 

3 * 

'35 

.36 

."17 

33 

35 

40 

41 

42 

43 

44 

45 

46 

47 

48 

4i> 

50 

I.oatt, 

M W 

(X) 

50 01) 

51.00 

52.03 

53.00 

54.00 

55.00 

56.00 

57.00 

-iK.OO 

59.00 

60 ao 

61 CO 

62 00 

63.00 

64.00 
65.eo 
66.00 

67.00 

63,00 

69 00 

70-00 

71.00 

73.00 

73 00 

74 0 0 

75.00 

76 00 

77.00 

78.00 

75.00 

80.00 

Sl.OO 

1*2.00 
S3.00 

S4.0D 

ss.oo 
S&.fiO 

K ' M 

ss.oo 
»'km 
90.00 

91 00 

W O O 

y j . o o 

94 00 

5S00 

w.oo 
97.00 

9S-00 

9<).m 

\'\\.:\ d n j 

VarJiibk 

O & M 

Componcni . 

S/lir 

iy) 
983.74 

I.OOI 41 

1,019 03 

1,036 59 

i,0S4,OS 

l.OTi.52 

1.OSS ,90 

l , i 06 .2J 

1,123-50 

1,140.72 

I,1S;,S9 

1,175.00 

i . N : . o t , 

i,;'o9.os 
i ,22S04 

1.242.96 

1,25!* 83 

1,276.65 

1,2'J3 43 

1.310.16 

1.326.85 

1,343-51 

1.360.12 

1,376,69 

1.333:22 

l,40'>7^ 

! ,42f i . l7 

1,4-12.59 

1,458.98 

1.475..'.3 

1,491.66 

1 507.94 

1,524 20 

i . ' i - i y43 

l.5,'^6.63 

1 '^72 SI 

I.SSS'is 

I,(|f!-i.nT 

1,621.17 

l,6.*7 24 

1,653.29 

!,(,fi9.-32 

!.6S5.3--; 

1.701.5, 

J • " . - ' J i 

1,7.13,24 

1,749,17 

i.765 0V 

!.TE1,«» 

1,7% 89 

X 

2,3!)0 

2.601 

2 .7M 

2 .m9 

2,916 

3,025 

3.136 

3.249 

3,.364 

3.4S! 

3,600 

3-721 

3.S44 
3,569 

4.096 

•I 225 

4,356 

<i.4sg 

4,624 

4 .76! 

4,900 

5,0-11 

5,IS4 

5.329 

S.476 

5.625 

5.776 

5,929 

6.0S4 

6,241 

6.4W 

6,561 

6.724 

6,8(i« 

7.056 

7,225 

•?.396 

7.56'-l 

7,74-J 

7,921 

B.iOO 

8.2Si 

S.46t 

i M ? 
8,S36 

9,025 

9,2)0 

9,405 

9,604 

9.sor 

X 

125,000 

132.651 

140,608 

14S.S77 

157.464 

166,37,^ 

175.616 

!B5, I93 

195,112 

205.379 

lib.cm 
^ ' f i l B I 

21f l ^2S 

250,047 
262,144 

274,623 

287.496 

300.763 

314,432 

32S,50<-' 

343.900 

JS7,!JI 1 

373,248 

3S9.0!7 

405.224 

431.S75 

438,976 

456-533 

474.552 

493,039 

512,000 

53l,4=ti 

5SI,36S 

571,787 

592,704 

Of-!, 125 

636 0-^fi 

65S.503 

6 U . i l 2 
704,969 

729,000 

753.571 

-T78.681; 

X'.t|,357 

¥30.5-IJ 

S57,3? = 

i^S4.736 

512,6-'-' 

94 i ,192 

970.299 

V 

6,25O,«J0 

6.765,201 

7.311,616 

7,890,4KI 

8.303.056 

9.150,62,'. 

9.S34.496 

10,556,001 

11,3 i 6,496 

12,117,36! 

12,9i.0,000 
13,545.841 

14.776,3.30 

15,752.961 

16.777.216 

I7 .K iO ,6 I5 

IK.974.736 

20,151.12! 

21.381.376 

22.667,131 

24.010,000 

25.4 t i . 681 

26.873.K56 

2(!.398,241 

29,986,576 

31,640.625 

33.362,176 

35.153,04! 

37,015.056 

3S.950.0RI 

4B,96(i.n«) 

43,044,721 

45,212,176 

47.4JS,32[ 

49,787,136 

52,200,625 

54.700.616 

57,289.761 

59.969,536 

62,742.241 

65,610,000 

6S.574.96I 

7! .639,296 

74,805 201 

78 074 S96 

81.450.625 

E4.934.65(^ 

gS.529.2KI 

92.236.816 

96.059,601 

"> 
49,IS7 

; 1,072 

57.990 

54,939 

S6,92C 

5S,934 

60.979 

63,055 

65,163 

t;7,303 
69,473 

71.675 

73,908 

76.172 

JK,<167 

SO. 792 

X 3 . N 8 

85,536 

1(7,933 

90.401 

92.nm 
95,3S9 

P7.92E 

100,49g 

103.098 

105.729 

108.3S9 

111 .nm 
l i 3 .SOI 

I16.5S1 

119.332 

122,144 

124,9E5 

127,S56 

130.757 

133,688 

136,650 

139,641 

14 2.663 

145.714 

lJf(,706 

15i,9i>il 

155,050 

HS.;H 
! 61.425 

16-1,657 

16:,92S 

17! 214 

17-I.53S 

177.S92 

S'5 

2.SS9.34 1 

3,604.675 

2.755,455 

2,9I!-76S 

3,073,704 

3.241,354 

3.414.804 

3.594.145 

3,779,464 

3.970,850 

4.168,39! 

4,372,175 

4.582,289 

4,TORR^1 

S.021,859 
S,25i,4O0 

5,4£7.S01 

5,730,KBO 

S.9S0.814 

6,23-'.69l 

6 ,50 ! . i 9« 

6,772.623 

7.05O-S52 

7,336,373 

7,629.275 
7.939.644 

S,237,570 

S,5S3.139 

N.S76,440 

9,207.563 

9.5-46,594 

9.S93,624 

10,24S,742 

10.612,037 

lO.-JS 5.599 

11,363.518 

11.7,^:,KS5 

12.HS.790 

12,554.32! 

1 ;.?^.S-5S2 

13,391,652 

13,5:23,628 

14,26^.603 

I4.71,!-(.7l 

15.173,925 
15,64 3.,460 

16,120.3 73 

16,607,755 

17.104,706 

17.611.'22 

No ( i r O j i a P o i n w 

131 

; 3 t 

( l e t " 5.25819E-H5 

Ail justcd 

A - 205 8179 

l i = 1S.827S 

C » OOOIS 

iCiinoik-lJr.g.Mls • ABC Curislanir; - Case 2 .Shei:! 1 
RHS 

3/3fl9 
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-^n,-VCH-MtNT 3 

CakuiatHii! of.-MlC Con.stani.'i and Comparison ol Ht>iirl> Cost Rates 
{•a^e 2 - 50 lo ISO MW l»a!a Raiiijc 

SiTiiua I - CaleiiiitiUm of AiU'Cijnsiaii(s 

Daw 

I'ojni 

No. 

'.;[ 

52 

i l 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

6ii 

69 

70 

71 

V2 

73 

•;4 

75 

IC. 

','1 

7S 

79 

80 

Si 

82 

K'* 

S4 

K5 

86 

R7 

KH 

89 

90 

9 i 

92 

93 

94 

95 

96 

97 

93 

99 

100 

U\i<i . 

.MVJ 

(•>>) 

100.00 

101,00 

1C2,00 

163,00 

104.00 

105 00 

106 00 

107 00 

108.00 

109,00 

110 00 

1 1 : 00 

112 00 

1I.',*00 

114 00 

1:5.00 

116.00 

117.00 

118.00 

II9.CQ 

120 00 

\ 2 1 M 

122.00 

123 00 

124,(10 

125-00 

126.00 

127.00 

l i s 00 

179 00 

130.00 

131 00 

132 00 

13! 00 

134 00 

135 00 

136.00 

13700 

1 3 ! OO 

1.19 00 

140.00 

141 00 

M3.00 

143,0(1 

144 OO 

US.OO 

146,00 

147.00 

148,00 

149,00 

ViinaMc 

O & M 

CdcnpunciiL 

V i i f 

(>') 
l ,S I377 

1,828 6-1 

1,S4.150 

I,?;60.j4 

l . i !76. i8 

l,!!92.02 

1,907 84 

1.923 66 

1.939,48 

1,953.29 

1.971 ID 
1.9-W.ni 

2,002.72 

2,018.53 

2.034.34 

2,056.15 

2,065.97 

2,08 i,79 

2,097 62 

2,113.45 

2.129-30 

2.145.15 

2,161,01 

: ,176.su 

2,192.76 

3.2C8 66 

2.224.56 

•L2A0 49 

7 7^.6.43 

2.272 3S 

2.288.36 

2.304.35 

2,320.36 

2 (36 -10 

2,352 45 

2,36S,5J 

2,384,63 

2.40'J 76 

2.416.9! 

2,413.09 

2.449.30 

2,465.53 

2.481.80 

7.49N 10 

2.514.43 

3,530 79 

2.547.18 

2.563.6! 

I.SBO.OS 

2 ,5M, iS 

'̂ 
10,000 

10,201 

I 0 , 4 0 i 

10.609 

10,816 

11,025 

n . 2 3 6 

11,449 

11,564 

11,881 

12,100 

12,32i 

12,544 

12,769 

12.996 

13.22S 

13-456 

13.689 

13.924 

14.161 

M.-tC^J 

14,64! 

1-CS84 

15,129 

15.376 

15.625 

15.S76 

16.12.9 

16.384 

16.641 

16.900 

17.J61 

17.42.1 

! 7,689 

1 7-956 

18.223 

1 8,496 

1S,769 

19-0^4 

19.321 

19,600 

19.38 i 

20.16-t 

20,449 

20.736 

21,025 

2 I .316 

21,609 

3 ; ,904 

22,201 

^̂  
1,00.0,000 

1,030,301 

1,061,208 

1,092.727 

1,124,864 

1.157.625 

i . l 9 ! , 0 1 6 

l.225,043 

1,259,712 

1.295.039 

1,331,000 

1.367.531 

1.404,928 

1,442,S97 
1,481,544 

1,520,87.5 

1,560.896 

1.601.613 

1,643,032 

1,685,159 

1.728,000 

1,771,561 

1,S1S.84S 

1.8W.S67 

1-906,624 

1,953,125 

?.,000.376 

3,048,383 

2,09;.152 

2.146,689 

2.197,000 

2,248,091 

2.299,963 
2.352,637 

2,406,104 

2,.«60.375 

2,515.456 

?.?71.3?3 

2.628,072 

2-685-619 

2.744,000 

2,803.221 

2.863.288 

2-924,207 

2MS.9%.1 

3,048.625 

3 . i l 2 . 1 3 t 

3.176,523 

3,241,792 

3,307,949 

>; 
100.0l,W,OOO 

104,060.401 

(OE.243.7I& 

11Z,S50.H8! 

116,985,XS6 

I21„550,625 

126.34 7,696 

131.0/9.601 

136,048,896 

i 4 i . l 5 S , l 6 1 

146,410,000 

I5 i ,807 , (>n 

IS7,3St,u36 

163.047.361 

!&S,89fi,016 

174.900,625 

181,063,936 

187.388,721 

193,877,776 

200.533,92) 

207,360,000 

214,35K,88[ 

221,533,456 

228.886,641 

236,421-376 

244,140.625 

252,047,376 

260.144,641 

268.433,456 

276.922.881 

285.610,000 

294.499.921 

303.505.776 

312.900,721 

322.4)7,956 

332.150,625 

342.102,016 

352.275,361 

363.673.936 

373.301,041 

3 K4,160,000 

395.354,16! 

406,586,896 

418. t6 ! ,601 

429.981,696 

442.050,625 

454.371.856 

466.948,881 

479,785,216 

492.884,401 

: ; • ; 

181.277 

184.692 

l 8S , i 39 

191,615 

i 9 5 , i 2 3 

198,662 

202,231 

205.832 

209,464 

213,127 

216,821 

7711 54-! 

224,305 

228.094 

231,915 

235.768 

239,653 

243,570 

247,519 

251,501 

255,516 

259,563 

263,6*3 

267,756 

271,902 

276,082 

280.295 

384,542 

388,823 

293,138 

^97,487 

301,870 

iot.m 
310.741 

.1I5..229 

319.752 

324.310 

528.904 

333.534 

338.300 

342,902 

347.640 

•52,4 t6 

357.223 

362.077 

366,964 

.;71,BS9 

;76 .S5 i 

.^81.852 

386.891 

v") 

i 8 , ! 2 ' . 700 

18,653.939 

19,190,136 

19,736,593 

20 79^ SOS 

20.859,483 

21,436,519 

22,0-24.020 

22,622.087 

23,230.825 

23,850,339 

24.480.735 

25,122,119 

25.774,599 

26.438,783 

27.113.280 

27,799.70! 

2fl.497.6S7 

29.207,259 

29,928.622 

30,66 i.860 

31,407.088 

32,164,422 

32.933.979 

33.715.879 

34,5fO,242 

35.3 l7 . i87 

36.136,837 

36,969J16 

37.814.747 

38,673.257 

39,544.972 

40,430 0?) 

41.328,533 

42,240,640 

43-166.472 

44,106,164 

45-059.850 

46,027,668 

47,009,753 

45,006.347 

49.017,289 

50.043.021 

5i.OS3.5KS 

52.139.133 

53,209.804 

-4 295.748 

55,397,117 

56 514,060 

57.646.73,1 

iiwmoikiiiij, v!s - .'MIC' Coâ .iiims - Ca.si; 2 Sheoi 2 
RHS 

3/3/W 

http://176.su
http://2fl.497.6S7
http://35.3l7.i87


CA-IR-223 
DOCKET NO. 2006-0386 
PAGE 26 OF 65 

..VrTACH.MCNT3 

C,iieiil:|liini Iii \HC Cfiii.siants and Cpmiiaris-:jn of iltiurl) Co^i RMib 
Case 2 - 50 ro 180 MW Data fUuii-c 

Si-cOon 1 - Csiculalifjri or,.\IlC C'»riiuti(s 

Data 

Pi>'!ii 

N(i. 

K i i 

!02 

103 

i 0 4 

t05 

t06 

10? 

ios 
t 09 

no 
1! 1 

112 

113 
114 

l i s 
U 6 

117 

ns 
119 

(20 

121 

122 

123 

124 

125 

126 

12? 

I2S 

129 

130 

151 

Lead, 

M W 

M 

150.00 

i 5 X M 

152,00 

153-00 

154.00 

! 5 5-00 

156-00 

IS7.0Q 

I5S.00 

159,00 

160.00 

161-00 

162-00 

163.00 

164,00 
165.00 

166.00 

167.00 

16S.00 

169.00 

170.00 

171-00 

172-00 

173.00 

174 00 

175-00 

176.00 

177.00 

178,00 

17900 

180 00 

15.063.00 

i-ii.-] nii.:i 

Varlablij 

i i k M 

C;iinp:MKni. 

%fi>< 

(y) 

2,613 12 

2-639. •̂ O 

2.646.32 

2.662 98 

2.679.69 

2.696 43 

2,713 22 

2.730 06 

2,746,94 

2,763.87 

2.780 p 

2.797 8V 

2,814,94 

2.832,07 

2,849.25 
2,S66.4B 

2.883 76 

2,901 10 

2.918 SO 

2,935.95 

2.953 46 

2.971,03 
2.988 67 

3,006.36 

3,024.11 

3.041.93 

3.059.81 

3.077,76 

3,095,77 

3.113.85 

3.131,99 

268-912 

X-

22,53( 

22,801 

23.104 

23,409 

23.716 

24.015 

24.336 

24.64 •) 

24,964 

25.381 

25.600 

:!5.92l 

! 6 , : 4 4 

26,569 

26.896 
?-7,a;5 

?7,5.;6 

27SS9 

78.274 

28.561 

2'(.900 

29.241 

29,584 

29.929 

30.276 

30,625 

30,976 

31,329 

31.684 

32.041 

32.400 

1,919,805 

.•i 

3,375.000 
3.442.051 

3.5! 1,868 

3.5" i.577 

3,652,264 

3,723.875 

3.755,416 

3,869,893 

3,944.312 

4.0(9,679 

4,096,000 

4,173,281 

4,251.528 

4J30,74? 

4.410,944 

4,492,125 

4,574.296 

4,657,463 

4,741,632 

4,826.809 

4.913,000 

5.000.21! 

3,088,448 

5 . i r 7 , T i 7 

5.268,024 

5,359.375 

5,451,776 

5,54-,233 

5.619.752 

5,735.339 

5.832,000 

263,!?53.'175 

4 

506,230.000 

519.8S5.60I 

533,794.816 

547,981,281 

562,448,656 

577,250.625 

592J40.896 

607.573.20! 

623,201.296 

639,128,961 

655,360,000 

671,898.241 

688,747,5^6 

705.911,761 

723,394,816 

74i,200,6:.5 

759,333,136 

777.796.321 

796,594,176 

815.730.721 

835,210.000 

855.036.nSl 

875,213.056 

895,745.041 

916.636.176 

937.890 6-> 5 

959,512,576 

98!,506.241 

1,003,875,856 

1,026,525,681 

1,049,760.000 

3S.251767.J29 

•<> 
301 ,V6'' 

397.085 

4(i?,241 

407,437 

"13.673 

417.947 

433,263 

428.619 

434,016 

439.435 

444,935 

450.457 

•155.021 

461,627 

467,276 

472,969 

478,70fi 

484,484 

490,308 

496,176 

502,089 

'OS.O'l? 

514,050 

52(1.100 

520,195 

532.337 

53S.526 

-M4,76,^ 

551,047 

55 7,.! 79 

563,759 

33,968.552 

•<'•> 

58.795.2!^4 

59,959,877 

!. t . l40.&(.o 

62.337,511 
63.551.47i 

64.7Sl.S17 

66,029.006 

67493.207 

68,574.589 

69,873,322 

71,189,578 

72,523.330 

73.875.355 

75,245,231 

76,633.337 

78,039,854 

79,464,966 

80,908,SS9 

82.37i .720 

83.853,739 

85,355,106 

8^ .8 ;6 ,0 !7 

88.416,666 

89,977,252 

91.557.974 

93.159.034 

04,780-637 

96,422.9S9 

9S 086,2'?9 

99,770,777 

101.476,637! 

-1,641.340,3811 

ae<^nioc!c!i]ii? \.ls - .AUC Cor.MnilW • Cil.si: 2 
RHS 

3/3/W* 

http://519.8S5.60I
http://855.036.nSl
http://3S.251767.J29
http://63.551.47i
http://64.7Sl.S17
http://82.37i.720
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.AITA<:H.MENT5 

Calculation of ABC CunslanLs and Coitipiiri-son ofUotir ly Cosl Rales 

Cn.st 2 - 50 lo 180 M W Data Raiise 

.Section 2 - (.onipatLsoii ef Heal iliitc<. fioni \ ' i ' \ lormiila and .ABC C o n s t a n t 

Data 
Pt'int 
No. 

) 
2 

3 
4 

5 
6 

^ 
R 
9 
10 
1 1 
12 
13 
14 

15 
16 
17 
IS 
19 

20 
21 
72 

23 
24 
25 
26 

27 
2.S 
29 
30 

31 
32 
33 
34 

35 
36 
37 

38 
39 

1 ,oac!. 
MW 

f>0 

.^0.00 
51.00 
52.00 
53-00 

54.G0 
55 00 
56.00 
57.00 
SS.OO 
59,00 
60.00 
61.00 
62.00 
63.00 

64.00 
65.00 
66.00 
67-00 

68.1X) 
69.00 
70.00 
71,00 
72.00 

73.00 
74.00 
75.00 
76.00 
77,00 
78.00 
79.00 
80.00 

Sl.OO 
82.00 
83.00 
S4,00 

85.00 
86,00 
87.00 

SS.OO 

i^\' l-'r',̂ \ rormiiia 

Fuei and 
Variable O&M 

Componcni. 
%n\v 

9S3.7 
1,001.4 

1,019.0 
1,036.6 
1,054.1 
1,071,5 

1.08S.9 
1,106,2 
1.123,5 
1.140.7 
1.157,!? 

1.175,0 
1,192.1 
1.209,1 

1,226,0 
1,243.0 
1,259,8 
1,276.6 
1,293.4 
1,310.2 
1,326.9 
1,343.5 
1,360.1 

1,376,7 
1,393.2 
1,409,7 

1,426.2 
1,442.6 
1,459.0 
1,475.3 

1-491.7 
1.507.9 

1,524.2 
1,540.4 

1,556.6 
1.572.8 
1,589.0 

1,605,1 
1.621.2 

Cvii RRIC. 

S.'MW'h 

519,675 

S19 6.36 
SI 9.597 

519.558 
$19,520 
£19.482 
S19445 
5)9.403 

1119.371 
IS 19-334 
$19,298 
,•519.262 
S19.227 
519.192 
!il9.157 
S19.122 
S 19.088 
$19,054 

SI 9,02! 
S18.9SS 

SiS.955 
$18-923 
S)8.891 
$18,859 
$18,827 

518.796 
$18,765 
SI 8,735 
Si 8,705 

SI 8,675 
$18-646 
Si 8.617 

S18.5BS 
S18.559 

S1S.531 
SIS,504 

SI S-476 
$18,449 
,$18,422 

B-. AI"K: 

Fiiel and 

Var iable O & M 

Corifponeni, 

S.-Tir 

1,001,8 

1,017,8 

1,033.8 

! .049.8 

1,065.8 
1,081.9 
1.097.9 

1.1 13,9 
1,1-50.0 
1.146,0 
1.162-1 
1,178,1 
1,194.2 
1,210.2 
1.226.3 
1,242.3 
1,258.4 
1,274,5 

i.2W.S 
1.306.6 

1,322.7 
1.338.8 
1,354.9 

1,371.0 
1,387.1 
1.403.2 
1.419,3 
1.435,4 
1.451.5 
1,467,6 

1,483.7 
1,499,8 
1.516,0 
1.532.1 

1,548,2 
1,564,4 

1.580.5 
1,596.7 
1,612.8 

Cons;aws 

Cost Rale, 
S-'MU'I) 

S'.>0n35 

SI<)957 
$19,881 
S19.80S 

$19,738 
$19,670 

$19,605 
$19,543 
$19,482 

$19,424 
$19,368 
$19,313 
$! 9.261 
$19,210 

$19,161 
$19,113 
$19,067 
$19,022 

$18,979 
$18,937 
$18,896 
$18,856 
$18,818 
$i8.7S0 
$18,744 
$18,709 
$18,675 
$18,641 
$18,609 
$18,577 
$18,547 

$18,517 
$18,487 

$18,459 
$18,431 
$18,404 
$18,378 

$18,352 
$18,327 

DifTerence in 
Coil Raies 

.ABC - PPA 

SO.36! 
SO 321 
$0 2^4 

S0.250 
SO-218 

so.\u 
$0.16! 

SO. 135 
SO.I 1 ! 

$0,090 
S0.069 
SO.OSi 
$0,034 

so.ou 
$0-004 

-SO.OiO 

-SO.022 
-$0,032 
-SO.042 
-SO.OSl 
-$0,059 
-SO.066 

•S0,073 
-S0.078 
-S0.0S3 
-S0.O87 
-S0.O95 
-S0.094 

-S0.096 
-i0.09S 

-50.099 
-50.100 
-50.100 

-SO. 100 
-SO, 100 
-S0.099 

-S0,09S 
-S0.097 
-$0,095 

DifTerence^ 

0.00033 

0.00001 
0.00009 
0.00046 
0,00105 
0.00179 
0.00263 
0.0035 ( 
0,00441 
0,00329 

0.00613 
0,00691 
0.00762 
0.00824 
0.00878 
0-00922 
0 00957 

0.00983 
0.01000 
0.01008 
0.01008 

0,01000 
O.009S5 
0.00964 
0.00937 

0 009OS 

aesiiKiv!cbn",xls - .'\BC Co'istanis - Ca^u 2 Shec! i 
RHS 

3.'3.'99 
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\ri.Acn.Mi:Ni ,̂  

Cakiihir ion of -MIC C^Mi.staiits aad Connjiirisdii of Hourl j Co.sf KiUcs 

Case 2 - 50 (« Xm M W Data Ransi--

'Portion 2 - Comi>'ir;sin; of Heat H.-itfS Jium i'J'A I'fii IIILI[.-\ i\,u\ W W f.'onstnui'i 

D:u;\ 

pLiint 

NtK 

40 

41 

42 

43 

44 

45 

46 

•47 

-l.l 

49 

•^(1 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

' • ' 6 

67 

68 

69 

70 

71 

72 
-7"^ 

74 

75 

76 

77 

IS, 

Load, 

M W 

î ) 
89.00 

90.00 

91.00 

92-00 

93,00 

94.00 

95.00 

96,00 

97.00 

98.00 

')9.on 

100,00 

101.00 

102,00 

103-00 

104.00 

105-03 

106-00 

1Q7.0G 

108-00 

109.00 

110.00 

M i ,00 

1 12.00 

113.00 

1 14.00 

115.00 

1 16.00 

i 17.00 

118,00 

119 00 

120.00 

12!-00 

! 22-00 

123.00 

124.00 

125.00 

126,00 

127,00 

B> ?PA roriiuit.1 

[•uel and 

Vur i i ibk ' O & M 

Coir, pent ' i l l . 

S/hr 

1,637,2 

1.653.3 

i ,669-3 

1.685.3 

1.701.3 

1,717.3 

1,733,2 

1.749,3 

1.765. i 

1,781.0 

1.796,9 

1.S13.S 

1,833,6 

t,S44,5 

1,860.3 

1,876.2 

1,892,0 

1.907.8 

1,923.7 

1,939.5 

1.9S5.3 

l ,97 t , l 

1,9S6,9 

2,002.7 

2,018.5 

2.034,3 

2,050.2 

2.066.0 

2,0S1..S 

2.097.6 

2.! 13.5 

•) P 9 3 

2,145,! 

2,161.0 

2,176.9 

2,192.8 

2,208.7 

2,7.24.6 

2.240.5 

Cosr Rate, 

S/MWI-v 

$18,396 

$18,370 

$18,344 

S1S.319 

$18,294 

$18,269 

SIS.245 

$18,221 

$18,197 

Sl«.173 

.SIS.150 

SIS.128 

518.105 

SIS.083 

SlS-062 

SlS-040 

$18,019 

$17,999 

S17.97S 

S 17.958 

S17.93S 

SI 7.919 

$ 17.900 

517.831 

S 17.863 

S17.S45 

Si 7.827 

517.810 

517.795 

$17,776 

517.760 

$17-744 

SI 7.728 

517.713 

S 17.698 

5!7,6R4 

S 17.669 

S 17.655 

$17,642 

i'l',' ,-\[j(."* 

Fuei rind 

Variable O & M 

Componsns, 

S,'hr 

1,628.9 

1.645,1 

1.661.3 

1,677 4 

1,695.6 

1,709-8 

1,725,9 

1.742.1 

i.75S,3 

1,774.5 

1.790.7 

1,806.8 

1,823.0 

1,839.2 

1,855.4 

1.871.7 

1.S87.9 

1.9134.1 

1,920.3 

1.936-5 

1,952.7 

1,969.0 

1,985,2 

2,001.4 

2,017.7 

2,033.9 

2,050.2 

2,066.4 

2,082.7 

2.098-9 

2,115.2 

2,131.4 

2,147,7 

2,164.0 

2,180.3 

2.196-5 

2,212.?; 

2,229.1 

2,245.4 

C(i:i.5i;in(s 

Cost Rate, 

$ /MWh 

$18,303 

$18,279 

$18,256 

$18,233 

SIS.211 

$18 IS9 

$18,168 

$18,147 

Si8 ,127 

$18,107 

$18,087 

$18,068 

$18,050 

SIS.03 2 

$18,014 

$17,997 

$17,980 

$17,963 

$17 947 

$17,931 

$17,915 

$17,900 

S17.8S5 

517,870 

$17,855 

$17.84 J 

$17,827 

S17.814 

SI 7,800 

S17.7S7 

$17,775 

$17,762 

$17,750 

S 17.738 

517,726 

517.714 

517.702 

$17,691 

SI 7.680 

DifTercnci; in 

Cost Hales 

A B C - PPA 

-50.093 

-S0.091 

-$0,089 

.$0-086 

-S0,C83 

-$0-080 

•50.077 

-50,074 

-SO. 070 

-$0,067 

-S0,063 

-50,059 

-$0,055 

-50.052 

-S0.048 

-S0-G44 

-S0.040 

-SO-036 

-$0-032 

-SO 027 

-$0,023 

-S0,0!9 

-$0,015 

-.$0-012 

-$0-008 

-S0.004 

SO.OOO 

SO-004 

^ . 0 0 7 

SQ-01 i 

S0.014 

SG-018 

SQ.02! 

S0.024 

S0.O27 

S0,O30 

50.033 

50-036 

50,039 

Difference' 

0 00868 

0,00827 

0.00784 

0.00738 

0 00690 

0.0064! 

n.0059i 

0 00542 

0,00492 

0.00444 

0,00396 

0,00350 

a,003 07 

0,00265 

0,00226 

0.00! 90 

0 00157 

O.OO i 26 

0.00099 

0.00076 

0.00055 

0,00038 

0.OQO24 

0.00013 

0.00006 

0,00001 

(1.00000 

0,00001 

0.00005 

0.0O0I2 

0.00021 

0.00032 

0.00045 

0,00059 

0.0007.5 

0.00092 

0.00111 

O.OU129 

0.00! 49 

3c,:m;idcliii^-.\l'= - A'iiC Cvn'-iiii'.u • Ca^e 2 Shei-l 2 3.''^.'99 
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,V'n,-\CILMI:;Nl 3 

C''aiciilntion ril'AllC Constants and Cotnparison ol Houriy Co.si Rates 
C:a.sc 2 - SO U) 180 MW Data Raiiyi.' 

Section 1 - CompHii',!"! (if Hciit R:i!cs Tî om Vl'X rornitil^ and \ ( t C Conslnnts 

Dala 

Poim 

No, 

79 

SO 

St 

82 

83 

84 

83 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

'K> 

97 

98 

99 

ioo 
101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

n i 
!12 

113 

!14 

115 

116 

117 

Load. 

M\^ ' 

SA! 

128.00 

129.00 

130.00 

131.00 

132.00 

133,00 

134.00 

135.00 

136.00 

137.00 

138,00 

139 00 

140.00 

141.00 

142.00 

143.00 

144.00 

145.00 

146.00 

147,00 

148-00 

149.00 

150,00 

13I.O0 

152,00 

153.00 

154.00 

155.00 

! 56.00 

157,00 

158.00 

159,00 

[60.00 

161.00 

162.00 

163.00 

164.00 

165.00 

166.00 

B\ PP'\ Fornitila 

1-uet aiiti 

V-ms-bh O & M 

Component, 

$/lir 

2,256.4 

2,272.4 

2.2SS.4 

2,304,4 

2,320,4 

2,336,4 

2,352.5 

2,368,5 

2,384,6 

2,400.8 

2,416.9 

2,433.1 

2,449-3 

2,465.5 

2.4S1.S 

2,498.1 

2.514 4 

2,-530.8 

2,547.2 

2,563.6 

2,580-1 

2,596.6 

2.613.1 

2,629.7 

2.646.3 

2.663-0 

2.679.7 

2.696.4 

2,713.2 

2,730.1 

2.746.9 

2,763.9 

2,780,8 

2,797.9 

2,814.9 

2,332.1 

2,849.2 

2,866.5 

2,SS3.8 

Cosi Rate, 

S.'MWh 

$17.62S 

$17,615 

$17,603 

$17,590 

5 ! 7.579 

$17,567 

$17,556 

$17,545 

$17,534 

.? 17.524 

$17,514 

$17,504 

SI 7,495 

$17,486 

$17,477 

$17,469 

$17,461 

SI 7.4.VI 

SI 7.446 

$17,440 

$17,433 

SI 7.427 

S 17.421 

S17,4I5 

S i? .410 

517.405 

517.401 

517.396 

517,392 

S17,3S9 

$17,386 

$17,383 

$17380 

517,378 

Si 7.376 

S17.375 

$17,373 

S 17.373 

S n - 3 7 2 

R>-,-XBC:CdiT>iar3r^ 1 

Fuel ail J 

Var iable O & M 

ComporiLTi!, 

S-'hr 

2,261.7 

2,278.0 

2,294.3 

2,310.6 

2,326.9 

2,343,2 

2,559,5 

2,375.8 

2.392.2 

2.408,5 

2,424.8 

2.441.1 

2,457.5 

2.473.8 

2,490,2 

2,506-5 

2.522,9 

2,539.2 

2,5 5,•5,6 

2,571,9 

2,588.3 

2,604.7 

2,621.1 

2,637.4 

2.653,8 

2.670,2 

2,6S6.6 

2,703,0 

2,719.4 

2.735,8 

2,752,2 

2.768.6 

2.785.0 

2,80 i .4 

2,817.8 

2,53d,2 

2,850,7 

2,S67,1 

2,833.5 

Cos'. Kate, 

S.'.MWii 

SI 7.669 

517.659 

$17,648 

$17,638 

S 17,628 

517,618 

517.608 

S P . 5 9 9 

$17,589 

$17,580 

517,571 

$ 1 7 562 

517.553 

SI 7.545 

$! 7.5-36 

517528 

SI 7.520 

517.512 

517.504 

517.496 

S17.489 

Si7.4Si 

517.474 

517.466 

517.459 

$17,452 

$17,445 

SI 7.439 

517,432 

S 1 7.425 

$17,419 

S!7,412 

S17.406 

SI 7.400 

SI 7..394 

,^17.388 

S17. i82 

$17,376 

$17.37! 

DifTcrciicc in 

Cost Kales 

A B C - PPA 

50.041 

50,043 

$0,046 

S0.048 

$0,049 

S0.031 

$0,053 

$0,034 

$0,055 

$0,056 

$0,057 

SO-058 

$0.O5S 

50,059 

$0,059 

SO-059 

SO-059 

50.058 

50.058 

SO,05 7 

$0,056 

$0-054 

S0.OS3 

S0.051 

S0.049 

$0,047 

$0,045 

$0,042 

S0,039 

50.036 

50.033 

50.030 

S0.026 

$0,022 

SO.OIS 

$0-013 

$0,009 

S0.004 

-50.00! 

I.>i rfi;rcn<;e* 

0.00165 

0.00188 

0.00207 

0.00226 

0.00244 

0.00262 

0.Q027S 

0.00293 

0.00306 

0.00318 

0.0032S 

G.00336 

0.00342 

0 00346 

0-00347 

0.00347 

0.00344 

0.00339 

0,0W31 

0.0032! 

0.00309 

0.00296 

0.002SO 

0,00262 

0.00243 

0.00222 

0.OO2O1 

0.00178 

0,00155 

0-00133 

0.00 no 
o.ooess 
0.00067 

0.00048 

0.00032 

O.O0O1S 

0.00008 

0.00001 

0,00000 

aesmodtihnf.' ,\is - ABC Constants • Case 7. Sheei 3 
RHS 

;,'3.'99 
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. \^T•\CH^!E^•! 3 

CiilcuJaiiof! fif-ABC Coiislants and Compiirison ofHourly Cosi liatcs 
Cast- 2 - 50 to 180 MW Ihita Ranj;c 

SL'tfitin 2 - (""onip.iri^oii r̂ f llt'';ii kute.v t ron i T"C.\ r o rmf i l ; i a n d A B C Coi t .s tants 

Data 

Poitu 

No, 

118 
119 
120 

121 
122 
123 
124 

125 
126 
127 
i28 
12y 
130 
n i 

!.o<ui. 

.VIW 

(X) 

167.00 

168.00 

169.00 

170,00 

171.00 

172 .00 

173.00 

174.00 

175.00 

1 76 ,00 

177,00 

178,00 

170,00 

180.00 

Bv PPA 

J'Usl and 

V a r u i b l s O & M 

CnmpotiL'iii. 

S/hi' 

2.901.1 

2 ,918.5 

2 .936,0 

2 ,953.5 

2,971-0 

2 .988 .7 

3.006.4 

3,024.1 

3.041.9 

3,059,8 

3 ,077,s 

3.095.8 

3,113-8 

3,132.0 

t-'c.>rJTi!j!;i 

Cos t Rati;, 

S-'MVVh 

5 1 7 . 3 7 2 

517 .372 

S J 7 .372 

$ 1 7 , 3 7 3 

$17,374 

$17,376 
517.378 
517,380 
$17,382 
$!7.385 
SI7,38S 
Si7..392 
$17,396 
$17,400 

By.MU: 

Fuel and 
Variable O&M 

Compoitenl, 
S-'Jir 

2,900.0 
2,916,4 

2,932.8 
2,949.3 
2,965.7 

2,932.2 
2,998.7 
3,0!5.1 
5,031.6 
3,04g.i 

3,064.5 
3,081.0 
3.0975 
3,114.0 

C!on-ian!> 

Cosi Raiy, 
S''MVVh 

$17,365 

$17,360 
$17..3,54 

$17..349 
$5 7,344 

$17.3,38 
$17,333 
S17.328 
$i7..323 
$17,318 
517.314 
$17,309 
$17,304 
$17,300 

Dinercnc? in 
Cosi Ra!e.5 

ABC -PPA 

-S0.007 

-$0,012 
-50,018 

-50.025 
•50.031 
-$0,038 
-SO .04 5 
-50.052 
- $0,059 
-50.067 
-50.075 
-.50,083 
-S0.09I 
-SO. 100 

1 

DiOCTL-nse' 

0.00005 
0.00016 
0.00034 

0,00060 
0.00096 
0.OO141 
0.00198 
0.00267 
0 00350 
0 00446 
0.00559 
0,00688 
0,00836 
0-01004 

Higjilighted anM indicates 63 ty ISO MW range of .AE.S operation. 
0,39298 

aesincidel(iu:.-'cl> - A B C Consiisnts - Ca?.c 2 Sh«f l 4 
RliS 

3/3/99 
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A i T A C H M l ; , N T 4 

C'iikutiilum of v n c Co[ t s l ;uus fl:ni Ci^inpnrisort of I I c i l H:ilc!; 

Ciisc W'ithfiift V'rtriablc ( i :ui(l M t ' an ipo i i c i i t 

.Scttinti T - f alfiilatiun (if .\BCC(!iislaiit.s ^Vî t|((̂ Î  V!irisl)!c O&M Camp&acni 

D,ll4 

Poim 
Nii, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

!S 

|U 

29 

21 

22 

23 

:'.i 
25 

26 

27 

28 

29 

30 

31 

32 

!3 

34 

55 

36 

37 

n 
39 

40 

41 

42 

41 

44 

45 

Ab 

.17 

48 

49 

50 
5t 

L03d. 

M W 

[X) 

65-00 

64.00 

65.00 

66 00 

67,00 

68,00 

69.00 

70.00 

;i.oo 
72.60 

73.00 

74,00 

75.00 

76,00 

77_O0 

75.CG 

79.0C 

80.00 

81,00 

K:. I .X! 

83-00 

84,00 

85.00 

S' j .W 

K7.00 

SS.OO 

WOO 
90,00 

91,00 

92.00 

93 00 

94.00 

95.00 

96.60 

97.0<i 

98,oa 
99,00 

100.00 

10!-C*J 

102.00 

103.00 

10.tOf> 

i 05.00 

106.00 

lO 'OO 

108 OO 

1 I j ^ OO 

1 lE-.OO 

Ili.KO 
i 12.00 
113.00 

Variatilc 
0AM 

C-Ot;n>jnci^i. 

SJhr 

(y) 
1.177.58 

1,194 04 

1,210.46 

1.226.83 

1.243.15 

1.259.43 

1.275.66 

1.291.86 

i.30S-01 

1.32-4.! 2 

1,340,19 

1,355.22 

! ,372,2I 

1,388.17 

1,-404.09 

1.419.98 

1,435 83 

1,451.66 

1.467.44 

1,483.20 

1,498.93 

1,514 63 

1,510.31 

1,545.95 

l ,56 i ,57 

! ,577 i 7 

1.592.74 

1,608.29 

1,623.82 

1,639.33 

1.654 SI 

1.670.28 

1,685 74 

1.7C;.i7 

1,716.5^ 

1,732,00 

1.747 39 

1,762.7? 

1,778.14 

1.793.50 

i.SOS.84 

1.824. IS 

1,839,52 

i,S.54.Sl 

I .S70. i6 

1,885.48 

1,900 79 

1.915 10 

1,931.41 

1,946 7.? 

! ,962.03 

s 

3,969 

•1.096 

4,225 

4,356 

4,4R9 

4,624 

4,761 

4,900 

5.01! 

5,184 

5.329 

5.470 

5,625 

5,776 

5,929 

6.0S4 

6.24! 

6,400 

f.,561 

li.724 

Ii,il89 

7,056 

7.325 

7.390 

7.569 

7,744 

7,921 

8,100 

8.2X1 

8.464 

S.(>I4 

S.836 

9,(05 

9 2 1 6 

y 41)9 

9,604 
9,801 

10,0-30 
10,201 
!0,4M 
10.609 
10.B16 
11,0.!' 
!t.236 
t1.-149 
11,664 
l l . H K l 

I2.10-3 

\2.ni 
12,544 

1 ;,7<i'? 

250,047 

262,144 

274,625 

2R7,496 

300.763 

314,432 

328.509 

343,000 

357,911 

373,248 

389.017 

405,224 

421.875 

438,976 

456,533 

474,552 

493,639 

512,000 

531,441 

SS1.35S 

571.7S7 

592,704 

614.125 

63G.0S6 

658.503 

681,472 

••04,969 

729,000 

753.571 

778,688 

804,357 

830,584 

J57.375 

S84.736 

9I2,S73 

941.192 

970-399 

1,<)00,,»0 

1,030.301 

1,061,208 

1,092.727 

1,124,Sf>4 

i . l5 " ,635 

1.191,016 

1.225-043 

1.259,712 

i.295,029 

i,311,(iG0 

I.367.63I 

t,404,92S 

1.442,897 

% 
15,752,961 

16.777.216 

17,850,625 

18.974,736 

20.151,121 

21,381.376 

22.667.121 

24,010.000 

25.41 l.fi.';! 

26.873,856 

IS.SUS.a*! 

29.986.576 

31.6-10,625 

33.362.176 

35,IS3.l)-!l 

37,015.056 

38.950,081 

40,960,000 

43,046,721 

45.212.176 

47,458.321 

49.7S7,B6 

52.200.625 

54,7(I0,S16 

57,289,761 

59,969,536 

62.742.241 

65.610.000 

6S,5J4.'?6I 

71.639,296 

74.g'}5.20l 

78,074.896 

81.4^0.625 

S4.93J.t.56 

8S,539,28! 

92.230.8! 6 

96,059.6Ci 

JS6.000,000 

104,060,401 

108.243.716 

112,550,881 

116.^85.856 

121,550,625 

126.247,696 

131,079.60! 

136,048,896 

141,158.161 

146,410,000 

i5t,K97,041 

157,351,936 

163,04 i-.sei 

-̂ y 

74.187 

f 6 , 4 i 9 

78.680 

80,970 

83.291 

85.641 

8s,o:i 
90,430 

92,S6'i 

95,536 

97.834 

100,160 

102.916 

105.501 

10K,U5 

J 10.759 

113,4,11 

116.132 

IIS,86S 

121.623 

124,411 

127,229 

130,076 

132,952 

135,857 

138,791 

I41.7 i - I 

144.74(S 

147,708 

l.?0.818 

153.898 

157.007 

160,145 

163.31.1 

166.509 

169,^i(, 

172-992 

176.277 

179,59.2 

1S2,9"1^ 

I B 6 J 1 I 

189.715 

193. U f l 

lf?6.61.1 

290.107 

203.637. 

2 0 7 . I S C 

2! 0,771 

2 i4.3! i7 

218,031 

221,709 

— „ _ — _ ^ -
4,673.79S 

4.890.787 

S.I14.I77 

5.3^4,053 

3,5S0.499 

5.S23.S98 

6.073,437 

6,330,098 

6,593.667 

6,K64,228 

7,14i.S65 

7,426,663 

7,718,707 

S.OIS.082 

S,324.872 

fi.639.164 

g.961,043 

9,290,594 

9,627,904 

0.073.058 

10,326,144 

10,687,247 

l l .056,4;<-

11.433.857 

n ,S !9 .539 

!2,2I3,SS9 

i : , 6 ! 6 , r 9 7 

13,027,152 

13,446,843 

13.875,259 

14,313.452 

14,75S,63] 

1,1.213,773 

15.678.004 

t6,151,J;S 

l(>.634,nO 

17,126,172 

|7,62?,7CO 

iS,l3S,7E8 

IK,6S9,532 

1-^,190.029 

19,730.376 

20,2110,671 

20,841,011 

21.41 !,49S 

21,993.731 

22,SS3,3I1 

23.184.839 

23 .T^ t . ^ iO 

24,419.655 

25,OS3-t5l 

N:i. ff l>at.i l'',>tnls 

del-

MS 

118 

;05257E-i-15 

Acljufited 
A = 258.?479 
B = 14.4713 
C « O.0Q5!O19 

iicinifxk-lini:. v.f» vom XIN . AliC COEWIOTI-. - Cue no VOM 

RHS 
10,'B-W 

file:///2.ni
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ATru-siMr.>.r4 

C"4lctil;ifion of ABC Consijuits wild Crjiii|).irisn» of licat Riiti'S 
Ci!se Wifliniit Vanalile O And M Conipontiil 

Section I -Ciitciilatiftn of-ABC Consianis Willioiit Variable 04M Cotiipdnent 

Data 

Pfiiiit 

N o 

52 

53 

54 

55 

56 

57 

5S 

59 

60 

6 i 

62 

53 

64 

65 

66 

67 

m 
t-9 

70 

71 
^ 1 

73 

74 

75 

76 

77 

?S 

79 

m 
81 

83 

83 

84 

K^ 

86 

87 

S,'̂  
î 9 

"^0 

91 

92 

93 

94 

9.1 

96 

9? 

9S 

99 

100 

I'll 
102 

L(i,iil„ 

M W 

(̂> 
114.00 

1(5-00 

116.00 

117.O0 

118.00 

119.00 

120.00 

121.0(.' 

122.00 

123 00 

124.00 

125.00 

! 26.00 

127.00 

n^.m 
[29.WJ 

130.00 

I31.0C 

132 W) 

133.00 

134.00 

135,00 

136.00 

137.00 

1.33,00 

139.00 

140.00 

141.00 

142-W 

143 00 

144.00 

145.00 

146,00 

14 7.00 

148,00 

149.00 

I50.0U 

131.00 
152.00 

! 53,00 

! 54.00 

155-00 

156.00 

157 OG 

158.00 

159 00 

160.00 

U i 00 

162.00 

l(i3 W) 

IW.fXI 

l-uel and 

Variable 

O & M 

("•o;iipi..,lltiil. 

S.-'hr 

fy) 
1,977.34 

1.992.65 

2,007,97 

2,023.29 

2,038,62 

2,053 95 

2,069.30 

2.084.65 

2,100,01 

2,115,38 

2.130 76 

2,146.16 

2.161 56 

2,176.99 

3.192 43 

2,207.«S 

2,223.36 

7 ' ' 1 K K 5 

7.254,36 

2.2(>9.9C 

2,285.45 

2.301.03 

2.316 63 

2.332 26 

1,347 9 ! 

> 3 M . 5 9 

2,379.30 

2.39f 03 

2.410.80 

2.426,60 

2.442,43 

2,4<;« 79 

2.4 7-1 18 

2.i';o.n 
2.506 08 

2,522.08 

2.531! 12 

2,554.20 

2,570 32 

2,586.43 

2 602 69 

2,61S 93 

2.<,!<.22 

2,65! 56 

2.667.94 

2,684.37 

2,700.34 

2,717,37 

2 7 M 9 4 

2.750 57 

2.7(i7 25 

'̂ 
12,996 

13.225 

i3.456 

13.689 

1,^,924 

14.161 

14,400 

14,Wi 

I4,NK4 

l i . l 2 9 

15.376 

15,625 

!5.tv7<; 

16,129 

1.S.'84 

16.641 

16.901) 

17,16! 

17.424 

17.6S9 

17,956 

18,225 

18.496 

18,769 

19,044 

19.321 

19.600 

198 f i l 

20,1c4 

20.-t49 

20.736 

21,015 

21,316 

21 ,t,')9 

21,904 

22,201 

23,500 

22,801 

23,104 

23.4-09 

2-> ? i b 

24,u2S 

24.336 

24.649 

34,964 

25.2SI 

25,6(Ki 

25.92! 

26.2-14 

2(...i69 

26.896 

\' 
1,481,544 

1,S20J75 

1.560,696 

1.601,613 

1.643.032 

1,635.159 

1.728.000 

1.771,5(^1 

1,815,848 

1.860.867 

i .%6,634 

1,953,125 

2,000,376 

2,0-U*.3S3 

2.097.152 
2,]46.f iS9 

2.197.000 

2.24J(,<Wi 

2.299,968 

2.352.637 

2.406.104 

2,460.375 

2,315,4 . " i ^ 

: ,5?l.3,53 

2 628,073 

2.6S5.619 

2.744.000 

3,803.221 

2,863.288 

2.924.B07 

2,985,984 

3,048,625 

3.112,136 

3,17(.,S23 

3.241,792 

3J07 .949 

3,375,000 

.•,442.951 

3,511,808 

3.5SI,.'i77 

3.652,264 

3-723.S-*5 

-1,796,4 16 

3,869,893 

3.944.312 

4,019.679 

4,096.000 

4.173,2S! 

4,251.528 

4.330,747 

4.410,944 

X 

16S.S9ft,016 

174.900-62S 

iS l ,0( i3 .93f 

187,3SK.72I 

193,S77,77f 

200.533,921 

207,360.000 

214,358,881 

22I,533,4.V 

228.8 S6.641 

23n,42I.37f 

244,140,625 
252,0-17,376 

260,144,641 

268.435-456 

276.922,Km 

285,610,000 

294,499.121 

303,595,77<, 

312.900,721 

322.417.936 

332,150,625 

342.102,016 

352.275.361 

3S2.673.936 
373.301,041 

J S4,160,000 

395.254.161 

406,.'i!i6,S96 

4 i 8 , ! 6 1 , 6 0 l 

429.981-696 

442,050.625 

454 371,856 

466.94S.g8l 

479,785,216 

492.8 M .401 

506,250.000 

519.i!S5.60l 

533,394.816 

547,9g i ,78 i 

562.448,656 

577 •'no 625 

592..>4D.S9fj 

£.07,573-201 

633.701.29(. 

639.12S,961 

655,.i60.O0O 

671,898,24! 

688.747,536 

705 .9H.76 I 

723,.'94.S1'> 

Vv 

'"mJvf 
229,155 

232.925 

236.725 

240,557 

244,421 

248.316 

252.242 

256.201 

269.191 

264,214 

26S,269 

272,357 

276.478 

280.631 
2S,4.S17 

289,037 

293,290 

297,576 

301,896 

306.251 

310,63'> 

315,062 

319.520 

324,012 

328,5.39 

333,102 

337,706 

542.334 

M 7.003 

351-709 

356,452 

361-23! 

366,047 

370,900 

375.790 

380-719 

3K5,f>S5 

39a6S') 

.195,732 

400,814 

405.935 

411-095 

416.295 

421.534 

4 26,814 

432.135 

4 i " . 45 ( . 

412,899 

44S.343 

453-838 

^ ' y 

25,697.511 

26.352.843 

27.019,253 

27,696.850 

28,385.743 

29.086,043 

29.797,S60 

30,521,307 

31,256,498 

32-003.546 

32,762,567 

33,533,679 

34.316.999 

35,113.646 

35,920,740 

36,741.403 
37,574757 

38.420,92? 

39,280,037 

40,152,215 

41.03 7.588 
41,936,284 

42,K48.436 

43.-74.174 

44,713.632 

45.666,944 

46,^34.247 

47,615,6"'9 

4^.6)1,377 

49,621.484 

50,646.14! 

51.685,49! 

52.739.680 

ii.aox.xys 
54.^93,16-1 

55.993.75e 

57,107.784 

58.23K.-10i 

59,384.76! 

60.547,023 

61.725.341 

62,9(9.SS3 

64.130.79S 

65.35S.261 

ft6.602.433 

('i.uxni 
(.9-141.57S 

70.436.890 

71 T49.S91 

73-079,857 

74,427,865 

voiri i h - ..\!iC CooMaitts - Cas Shccl 1 
RHS 

http://3S2.673.936
http://466.94S.g8l
http://58.23K.-10i
http://64.130.79S
http://65.35S.261
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ATV \ C ! l M I " A r 4 

l.<(!cid:!ii(Jii i)f .\BC (..onstjinis ;iml CuniiKtri.MHi of i[s.-itt Ratios 

C.;\iC WiiJKniI \ idi^ible O ;((iil .M CDni|K.iifnl 

ScEti'.m 1 -Cslruiiitii-n or.MtCCt'mliinii«i'li:i"; "i awiitili-Ui-vM f uiiijiQiimi 

DaLH 

iVini 
Nn 

103 
104 
105 
11)6 

107 
IPS 
109 
110 
11) 
112 
113 
114 
115 
1 lf> 

117 
na 

l.cad. 

MSV 
(O 

15?.00 

166 00 

Ift7 (Kl 

168.00 

169 00 

i70 00 
171 09 
172 00 
173 UO 
174 00 
175 00 
176 90 
177 D(t 
17S00 
I79.0[i 
180 03 

14.33"'.09 

O&M 
t'i>lH>'.i!H£(lt, 

S,'hr 

( • • ) 

2,783.93 
''.800.76 
^.Si;.60 
2,834.10 
2,851.45 
2.S6S.46 
2,885.53 
2,902.67 
2,919.86 
2.937.1! 
7..9S4.43 
2.97 i.SI 
2,989.26 
3.006,77 
3.02-1,35 
3,041 09 

247,593 

tl 
37-225 

2?.55f; 

27.8-S9 

38,224 

2H,56I 

2S.9O0 

29.341 

29.5 B4 

29,929 

30-276 

30.625 

50-976 

31,329 

:>ix>u 
32.0-J 1 

32,400 

l,87S.S55 

\'' 
4.492.125 

4-574.2'>6 

4.65^,461 

4.741,632 

4,K26.S09 

4-913,000 

5,000.211 

5,088,448 

5,177.717 

5.26K,024 

5.359.375 

5.451.776 

5.545.333 

5,639,752 

5,7.13,339 

S a32.0(iO 

261,549.891 

.•i 

741.200 625 

7,^9,3.33. r ' 6 

777,796.121 

796,594,17(1 

S15,730,7J,I 

B35.210.O0O 

855.036,081 

S75.213,056 

895.745,01! 

916.636,176 

937.890.625 

9-^9,512.576 

9Rt.506..34! 

1,003.875,856 

1,036.625,681 

1.049-760.000 
3S. I27.489.g l9 

\v 
459.356 

4ti4.'J27 

4 7lJ,540 
4"'(,j9f. 
481.89,' 
4X7.63y 
493.426 
4^9.358 
505,135 
511,057 
517,025 
523,038 
5 29.098 
535.JOS 
541,3SS 
i 4 7.559 

32,233.527 

^ ' j 
7S.7';3.791 
77,I77.S!S 
78.583,127 
80,000,904 
81.440,534 
82.898.606 
S4J75.9I2 
85.872,443 
87,388,394 
88,933.902 
90,479.347 
92.0,^4,749 
93.6.50,373 
95.366.423 
96,005.108 
98.560.637 

4,46S.637.0I9 

vl,, . A\iC {"i>:i';},iiil-. - Case wc, VOVl 

RMS 
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A T T A C H M E N T 4 

Cii leu hi tin II of .'VBC Consf:ints and Cornpari.soii of Heal Rales 

Ciisc Without Var iable O and M Component 

Secfion 2 - Comijurisoii of Mi'u! R;ilf;s from i'PA Formiihi noii ADC Coii.sl.'inis 

Dala 
F'oitit 

'Ho. 

! 
1 

3 
4 

S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
2S 

29 
30 
31 
32 
33 
34 

35 
36 
• % - ! 

38 
39 
40 

Load, 
.fvlW 

( X ) 

63.00 
64,00 
65,00 

66,00 
67.00 
68.00 
69.00 
70.00 
71.00 
72.00 
73.00 
74,00 
75,00 
76,00 
77.00 
78,00 
79.00 
80.00 
8 3.00 
82-00 
83.00 
84.00 
85.00 
86.00 
87.00 
88.00 
S9.00 
90.00 
9i.O0 

92.00 
93.00 
94.00 
95.00 
96,00 
97.00 

98.00 
99.00 

100.00 
101.00 
102.00 

Bs rr.A r-ciniiLiLi 

i-'uii! and 

Variable 0&N4 
Conipoiiciil, 

S/hr 

1,177.6 
1,194.0 
1,210.5 
1,226.8 

1,243,1 
1,259.4 
1,275,7 
1,291,9 
1,30S,0 
1,324.1 
1.340,2 
1,356.2 

1,372,2 
1,388.2 
1,404.1 

1.420-0 
1.435-S 
1,451.7 

1,467-4 
1,483.2 
1,498.9 

1,514.6 
1,530.3 
i,546.D 
1,56L6 
1,577.2 
1,592,7 
1,608,3 

1,623.8 
1,639-3 
1,654.8 
1,670.3 
1.685.7 

1,701-2 
1,716.6 

1,732.0 
1,747,4 

1,762.8 
1.778.1 
1,793.5 

Ccsi Rate. 

&mv.'h 
518,692 
SI 8.657 

518.622 
SIS.588 
S18,554 
518.521 
SI 8.488 
518-455 
518,423 
SIS,391 
SI 8.359 
S18.327 

S 18.296 
S 18.265 
S18.235 

518,205 
S18.175 
518,146 
518,117 
518-088 
518.059 
518.031 
518,004 
SI 7.976 

517.949 
517.922 
S17-B96 
517-870 
517.844 

517,819 
517.794 
517.769 

517.745 
517,721 
S J 7.697 

SI 7.673 
S17.650 
SI 7-628 
S 17.605 
SI 7.583 

tSv ADC 

l-uel and 
Variable O&M 

Cciinpoiient, 
S-'hr 

1,190-7 
1,205.S 
1,220.9 

1,236.1 
1,251,2 
1,266.4 

1,281.6 
i.296.7 
1,31 1.9 
1,327.! 
1,342,3 
1,357.6 

1,372-8 
1,3S8.0 

1,403.3 
1,418.5 
1,433.S 
1,449.1 
1,464.4 
1,479.7 
1,495.0 
1.510.3 
i.525.7 
3.541.0 
1.556.4 
1,57! .7 
1,587,1 
1,602.5 

1,617,9 
1,633.3 
1,648.7 
! ,664,1 

1,679-6 
1,695.0 

1,710,5 
1,725,9 
1,741,4 

1,7.56,9 
i.772,4 
1,787,9 

Coir.uiiiis 

Cosi Rale, 

5/MWh 

$18,900 
SIS.Ml 
SI 8-784 

$18,728 

SIS.675 
SiS,623 
SiS.573 

$18,525 
SiS.478 
$18,432 
S18.388 
$18,345 
SIS.304 
518,264 
518.224 
SIS.187 
$18,ISO 
S!8, l!4 
$18,079 
$18,045 
518.012 
$17,980 
517,949 
$17,919 
$17,889 
517-86! 
517,833 
517,805 
517.779 
517-753 
517,728 
SI 7.704 
S 17.680 

517.656 
$17,634 
517.612 

517.590 
517.569 
$17,548 
517.528 

Difference in 
Cost Rales 
ABC - P!'A 

50.208 
50,184 

50.161 
$0,140 
SO.121 
50,102 

$0,085 
$0,070 
50,055 
S0,042 
S0.029 
SO.OiS 

SO.OOS 
-50,002 
-50,010 
-50.0 IS 
-S0,025 
-SO-032 
-S0.038 
-50.043 
-50-047 
-.50,05! 
-50,055 
-SO-057 

-$0,060 
-$0,062 
-$0,063 
-$0,064 

-S0.065 
-$0,066 
.$0,066 

-SO. 06 5 
-SO.065 
-S0.064 
.$0,063 
-S0.062 
-SO-Q60 
-SO-0S9 

-50.057 
-50.055 

Diflereticc 

0.04332 

0,03381 
0,02600 
0.01965 
0,01453 
0-01047 
0.00729 

0.00486 
0,00305 
0.00175 
0.00087 
0,00033 
0-00006 
0.00000 

0.000 i 1 
0,00034 

0.00065 
0.00102 
0.00142 
0.00183 
0,00223 
0.00262 
0.00298 
0.00330 
0,00358 
0.00382 
0.00401 
0.00415 
0.00425 
0.0043! 
0-00432 

0-00429 
0.00422 

0.00412 
0-00399 
0,00383 
0,00365 

O.00345 
0,00324 

0,0030! 

(icsri!ocli;!ini; wo voni.,\h - ABC Con.stimis - C^sc wo VO.M Sheet I 
RHS 
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CA-IR-223 
DOCKET NO. 2006-0386 
PAGE 36 OF 65 

ATTAC:HMKNr4 

Seciiou 

( akuhifion of ..MtC Constants and Cornpsrison yf Heal R:ites 
Ca,se Withuiit Variiible O and M ('omponeiK 

Ciimpiti-LSfjn tifHi-:i! U;\!CN fiutii VP.A r(irniiit;i itnti Al3C Consl^iiils 

Dava 
Point 
No. 

4 ! 

42 

43 
44 

45 
46 
47 

48 

49 
50 
51 
52 
53 
54 
55 
56 
57 

58 
59 
60 
6! 
62 

63 
64 
65 
66 
67 

I 68 
69 
70 
71 
72 
73 
74 

75 
76 
7? 
78 
79 

80 

Load, 
MW 

(K) 

103.00 

104,00 
i 05.00 
106.00 
107.00 
I OB .00 
109-00 
110.00 

111,00 
112,00 
113.00 
114.00 

115.00 
116.00 
117,00 
118.00 
1 19.00 
120,00 
121.00 
122.00 
123.00 
124.00 
125.00 
126.00 
127.00 
i2S.0U 
129.00 

130.00 
131.00 
132.00 

135.00 
134,00 

135,00 
136,00 
137 00 

! 38.00 

)39.0U 
140.00 
141.00 
142,00 

By f'PA l-"orinulii 

Fud and 
Varjabli; O&M 

Coinpotieni, 
S'hr 

1,808.8 
1,824.2 

1.S3 9,5 
1,854.8 
1,870-2 

1.885-5 
1.90D-S 

1.916-1 
1,931-4 
1,946.7 
1,962.0 
1.977.3 
1.992,7 
2.008,0 
2.023-3 
2.038,6 
2,054.0 
2,069-3 
2.084.6 
2.100.0 
2,115.4 

2.1.30.8 
2.146.2 
2.161.6 
2,177.0 
2,192,4 
2.20? 9 
2,223.4 
2.238.9 
2,254.4 

2.269.9 
2,285,5 
2.301.0 
2,316.6 
2.332.3 

2.347.9 
2.363,6 
2.379.3 
2,395-0 
2,410,8 

Co!;t Ral;;. 
5/MWii 

517,562 
517.540 
$17,519 

517,499 
517.478 

SI 7.45 8 
$17,438 
S17.4I9 
SI 7.400 
S17.381 

$17,363 
$17,345 
$17,327 
$17,3 3 0 

517.293 
SI 7.276 
$17,260 
$17,244 
$17,228 
517.213 
517-198 
S!7.tS4 

$17,169 
517,155 

$17,142 
$17,128 

$!7.I15 
$17,103 
517.090 
517.079 
517.067 
517-056 

517-045 
$17,034 
S17,02-t 
$37,014 

$17,004 
$16,995 
$16,986 
$16,977 

Hy A15C 

Fuel and 
Variable O&M 

Componcni, 
$.'hr 

" " " " I'.soi^ 
i,8IS.9 
1,834.5 
1,850.0 
1,865,6 
1,881.2 
1,896.7 

1,912.3 
1,927.9 
1,943.5 
1,959.1 
1,974,8 
1,990.4 

2,006,1 
2,021.7 
2,037.4 

2,053.1 
2.06 S.8 
:.0S4.5 
2,100.2 

2,115.9 
2.13 1.6 
2,147.4 

2,163.1 
2,178.9 
2,194.7 
2.210.4 
2,226,2 

2,242.0 
2.257.9 
2.275,7 
2.289.5 
2,305.4 

2.321.2 

2.357.1 
2,352.9 

2,368.8 
2,384.7 

2.400.6 
2,416.5 

Cot!,l;illI5 

Cost K^te, 

S.'MVVh 

517,509 
517.490 

$17,471 
$17,453 
$17,435 
$17,418 
$17,401 

517.385 
$17,369 
$17,353 

$17,338 
517.323 
517.308 
517.294 
517.280 
$17,266 
517.253 
$17,240 
$17,227 
$17-215 

$17,202 
$17.!91 
S17.179 

517.168 
S17-137 
517-146 
$17,135 

$17,125 
$17,115 
$17,105 
$17 095 
$17-086 
$17,077 
$17.06K 

$17,059 
$17,050 
$17,042 
$17,034 

$17,026 
$17,018 

DiffeftJiK-e il) 

Cosi Haif^ 
ABC - Pl'A 

-50.053 

••$0,050 
-50,048 

•50.045 
-S0.043 
-50.040 

-$0,037 
-$0,034 

-$0,031 
-S0.028 
-$0,025 
-$0,022 
-Sn.019 

-SO,016 
-50.013 
-50.010 
-50,007 
-$0,004 
-$0,D0i 

$0,00! 
$0,004 
$0,007 
$0,010 
50.012 
$9,015 
$0,017 
50,020 
50.022 
50,024 
50,026 
50.028 

$0,030 
50.032 
S0.034 

$0,035 
$0,036 

$0.03 S 
$0,039 
$0,040 
$0 040 

Uiifcren';!;' 

0,00278 
0,00254 

0-00230 
0.00206 
0.00183 
0.00160 

0.00139 
0.00118 
0.00099 

0.00081 
0.00065 
0.000.10 
O.O0Q38 
0.00077 
0.0001 8 
0.00011 
0.00005 

0.00002 
(.1.00000 

0.00000 
0,00002 

0.00005 
Q.OOOlO 
0.0QO15 
0.00022 
0.0OG30 
0.09039 
0.00049 
0.00059 

0.00O7O 

O.OfXiSi 
0.00092 
0.00103 
0.00113 
O.O0123 

0,00133 
0.00142 
0.00150 
0.00158 

0,00164 

aesmodeling "'o vom..>;ls - ABC Consiants - Case wo VOM Sheet 2 
RHS 

i0-/8/99 
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,ATTACH.MK.NT4 

Cylcuiatioii of ABC CoiLstimts and Compar i son ofHea l Kates 

CiKsc Without Variable O and .M Componen t 

Scclion 2 - Coitijiartson oflk-:!! Riitcs from PPA Vwitusi'i iitid ,-\BC Coiutant-S 

Daia 

Point 
No. 

81 
82 

S3 
84 

85 
86 
87 

SS 
89 
90 
91 
92 

93 
94 

95 
96 
97 
98 
99 
100 

101 
102 
103 
104 

105 
106 
107 
108 
109 

1 10 
i l l 

n2 
113 
114 

115 
116 

n? 
MS 

Uiad, 
MW 

E» 
143.00 

144.00 
145.00 

146.00 
147.00 
148,00 
149.00 
150.00 
151.00 
152.00 

153.00 
154-00 
155-00 
156.00 
157.00 
158.00 
159.00 
1 SO.OO 

161.00 

162.00 

! 63 .00 

164.00 

165.00 

166.00 

167-00 

168.00 

169-00 

170.00 

171.00 

172.00 

173,00 

174 00 

175,00 

176.00 

177.00 

178.00 

1 79.00 

1 80,00 

Bv PPA 

i-uel iind 

V a r i a b k - O & M 

C o m p o n e n t , 

5''hr 

2 ,426 .6 

2 ,442 .4 

2 ,458.3 

2 ,474.2 

2,490,1 

2 ,506 ,1 

2,522.1 

2 ,53S , ! 

2 ,554.2 

2 ,570.3 

2,586,5 

2,602,7 

2 ,618 ,9 

2 ,635,2 

2 ,651 .6 

2 ,667.9 

2,684.4 

2,700,8 

2 ,717,4 

2 .733,9 

2,750,6 

2,767.2 

2,784.0 

2,S00.8 

2,817.6 

2.834,5 

2,851,5 

2,868,5 

2.885.5 

2,902.7 

2,919,9 

2,937,1 

2 ,954.4 

2,971-8 

2,989.3 

3 ,006.8 

3,024.3 

3,042.0 

l-'otinuta 

Cos ! Rate, 

£.',MWh 

$ 1 6 , 9 6 9 

516 .961 

516 .954 

$16 ,946 

$16 ,940 

$ 1 6 , 9 3 3 

$16 , 927 

$16.92! 
516,915 
$16-910 
$16-905 
S 16.901 
$16,S96 
$!6.S92 

$16,889 
5I6.S86 
S!6,S83 
516-880 
516.878 
$16,876 
516-875 
$16,873 
S16.S73 
516.872 
516,872 
$16,872 
$16-872 
516,873 
516,874 

SI6.S76 
$16,87S 
$16,880 

$16,882 
516,885 
516.888 

516.892 
$16,896 

$16,900 

Bv ABC 

Fuiil and 
V;iri.-3ble O&M 

Componeni, 
S-'hr 

2,432-5 
2.448-4 
2,464,4 

2.480.3 
2,496.3 

2,512.3 
2,528.2 

2.544.2 
2,360.2 
2,576.3 
2,592-3 
2,608-3 
2,624,4 
2,640.4 

2,656,5 
2,672.6 
2,688.7 
2,704.8 

2,720,9 
2.737,0 

2.753.1 
2,769,3 
2,785,4 
2.801,6 
2,817-7 
2,833.9 
2,850,1 
2,866.3 
2,882,5 
2,89S,7 

2,915.0 
2,931-2 
2,947,5 
2,963-7 
3,980.0 

2,996,3 
3,012,6 

3,028.9 

Co:i^lani? 

Co&i Ritte, 
$/MWh 

Sn.OiO 

517.003 
$16,996 
516.988 
$16,981 

$15,975 
Si6.96S 

$16,962 
$16,955 
516.949 
$16,943 
$16,937 
$16,931 
$ 16-926 
$16,920 
516.915 
$16,910 
$16,905 
5! 6,900 
516.895 
S16.890 
$16,856 
$16,881 
$16,877 
516,873 
$16,869 
$16,865 
SI6.S6I 
51.6.S57 

$16,853 
$16-SS0 
$16-S46 

$16.S43 

516.839 
$16,836 
$16,833 
$16,830 
$16,827 

Diffcrcijce in 

Cost Raits 
ABC - PPA 

$0,04 i 
$0,042 

$0,042 
50.042 
$0,042 
$0,042 
$0,041 
50.041 
$0,040 

50.039 
50-038 
$0,037 
$0-035 
$0,033 
50.031 
S0.029 
$0,027 

$0,025 
50.022 
50,019 
$0,016 
$0,012 
$0,009 

$0,005 
SO-00! 

-$0,003 
-50,008 

-50,013 
-SO-OIS 

-50.023 
-50-02? 
-S0.034 

-$0,040 
-$0,046 
-50,052 

-50,059 
-50 066 
-$0,073 

Di Fference' 

0,00159 

0,00173 
0,00175 

0,00176 
0.00176 
0,00174 
0.00171 
0,00166 
0.00! 60 
0.00152 
0,00144 
0.00134 

0.00123 
0-00111 

0.00099 
0.00086 
0.00073 
0.00060 
0.00047 
0,00035 
0,00025 
0.00015 
(1,00008 
0.00002 
0.00000 
0,00001 
0.00006 
0,00016 
0.00031 

0.00052 

o.oooso 
0.00115 
0-00 i 58 
0.002! 1 

0.00273 
0.00347 

0-00432 
0,00531 

Highlighlcd area indicaics 63 lo ISO MW range of AES operaiior. 

acsmodciinu wo voni.xls - ABC Consinms - Case wo VOM Shci^t 3 
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ATTACHMP:M 4 

It:M;i I'liials Ccncriiti 'd hum f'P.'V f i i rn iu la for h u d f i.iii|roiK-iiI Onty 

A£S-n,r,vaii ?VA lornsiila fol Vu-H Vv-T.Tcn^ni. ! : \ C I , r l M N ( ; Var.,.Mi.- O i l M Cosls 

1-V C « t !»; ( l i i- H'>J.' I'! i9ST (^.•Iv.Hi-l -

1. f I.<iad in M W 

rc^ 1 ,>.)W 
1 20 

1 "' 1 ~̂  
1 -' ! .11 

:!5 
26 
27 

2X 
"39 

" i O " " ' 
.11 

33 
! 33 

1 ^̂  f *̂ 
1 ^̂  
1 " 
1 ̂ ^ 39 

40 

-If 

7 i 
J4 

Ai 
1 4ij 

J? 

AS 
;I9 

" iO" " 

5! 

: S3 

« 
,'̂ '1 

1 5 6 " ' 
i J? 
j .« 
i ?9 

1-uc! C'Qinpt?Pvnl , 
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Attachiiif^t 5 

Mctliodology fur Least-Squares Cunt-Kit 

'fhis attachment describes tlie least-squares curve-fu method used to dctcrmitK' the ABC 
constants in ihc cciuation: 

FCR - A ^ BL - CL^ {Equation 2] 

where: FCR •-•̂  fuel consumption rate HI .Mlitwhour. 
L -̂  load in MW, and 
A. B and C are coefficients determined from Ihe least-squares cur\'c-ril. 

such that the curve defined by this formula closely approximale-s the PPA pricing formula f(3r 
energy aiid variable O&M defined by the following equation: 

f(L)-0.00016803L^-0.056I45L^ ^ [C2L5619+ 0.5) xL], 

where: f(L,) ^ equivalent fiiel consumption rate in MMBta^our, including energy 
and variable O&M, and 

L = load in MW. 

A least-square.s curve-fit is determined by minimizing the sum of the .squares of tiie differences 
between a set of data points and a curve "iitted" to the data points. For example, in Figure 1, 
consider the second order polynomial, f(x), being fiUcd onto the data points to represent a 
functional relationship between x and y. 

Figure 1 

y -'̂  r(x) a + bx +cx' 

i (.>i;. l [X i» 
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At X], the distance between the data point and the curve is ((Xi) - y,; at x ,̂ the distance is ((xj) -
yj, and at x,, the distance is f(Xi) - yj. The method of least-squares consists of choo.siiig the 
polynomial f(x) for which the sum ofthe squares ofthe distances is the least. !f, taking n data 
points into account, D" is the sum ofthe squares ofthe distances, i.e.,: 

D^ = [f(x,) - y , ] ' - [f(x,} - y,J' + . . . + [f(x,) - y , f or 

then f(x) must be chosen such that D^ is minimized. Since a second order polynomial has been 
selected to represent f(x), then: 

D ^ = 2 Ka+bxi + cxi^)-yif. 

Using techniques from calculus and linear algebra, the values for a, b and c can be detennined 
such that D" is minimized. Refer to the attached material from the following references: 

f. -Agnew, Jeanne L,, and Robert Knapp, Liiiear Algobra witli Appiications, Third Edition, © 
1989, 1983, 197S, BrooksCole Publishing Company, Pacific Grove, CA. 

2, Beyer, William H„ CRC Standard Mathematical Tables, 26''' Edition, © 1981, CRC Press, 
Boca Raton, FL. 

A summary ofthe teclmique is as follovt's: 

From calculus and linear algebra, it can be shown that for a second order polynomial, f(x), ofthe 
form shown in Figure 1, the values of a, b and c, which minimize D^, can be determined by 
solving the following set of simultaneous equations^ 

n • a + ( X ''•')' ^ ~̂~ *̂  X ^'') ' '^ "̂  Z ! >•'' [Fquation 4-1 ] 

( E ^ O • ^ -̂  (Yu^^'^' ^ + ^E^i^) '"^ ^ Z ^' >'i [Equation 4-2] 

(2]xi^) • a -*• ( y x;̂ ) • b + (E'^'") '"^ ^ Y.^'^y> [Equation 4-3] 

' The eqiiaiiotis are derived by setting the partial derivative of D^ with respcci to a equal to zero, ihe partial 
derivative of D" with respect io h equal to zero, and !he partial derivative of D^ with respect lo c equal to zero. 
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Solving the three equations for the three unknowns using niairices; 

n 

Z-i 

I>=r 

z-. 
Î . 
ẑ . 

ẑ .̂  
I.,-' 

Z '̂ 

1 1 
a 

b 

c 

. . : • 

l y - ' 

Z '̂ >' 

S ^i' y-' 

The determinant. DET, 

= wZ-rZ''^(Z>^^VH-(Z'<.'(Z'=.Z''i'- Z-.'Z'^^'i) 

+ iZ''MZ>^.Z'<i'-(Z=<i')'i> 

Zy. Z". 
Z'"''>i Z'^i' Z - i ' 

DLf 

^ SZ^'>' '-lZ' 'iZ^' '- (X=^')']}J/(DEr) 

b -

Z '̂^ Z^i> '̂ Z^' ' 
E x r 5;x,^y, 5:xî  

Dl-: 
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= •' [iZy**i Z>^^Z^'^-Z^.=Z>^.^n-(Z ^.y.-[n-Z^.^- (Z^^^^Ms 

+ i Z ^'' >' 'f "• Z^ ' ' - Z'^'Z>='' 'H / (DET) 

Solve for c by substituting a and b into Equation 4-1: 

ti«a -f (J^x.j-b + (Z^- ' - ' ' ^ " Z>'i 

Xy, - (n-a) - tZ'^'>'^ 
c =' .—, 

where a and b are solved above,̂  

RHS 
3,'5/99 

C'.tnv i/ociiiiit'/i!.i,\vhiiyiiriJ'.iiei.ihiau5 

Derivation provided by M. Fukuji. 
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b. VVrUc ihc inj!i ;x of i;iich insnilbi ;v,as;or: i.:sed, 
and <ibU!iti ihc r;i)i!i-i>; o l 7" 

c. WiKc I \K irarisrc)ri!i;s!icn T i n mjli-i,\ k inn , 

34, U J C ihs resuU of PrablciTs .13 io write "rl " ' i j . 

Verify ihiiL '/• M i} y^̂ i-cs dso coordin^i'.ci^ of 

Ibc mlilris ' ' ! . i ! is ihc l̂ -Eveisc '^H 7 , 1 

i.*^ Applications: The Method of Least Squares, Differential Equations, 
Robotics, The Scrambler Transformation 

I h c M e t h o d of Least Squares 

111 Section 5.2 wc JHustriiied the use of a iransfonriatioii from F„ \o R"' in fuiding 
a polyiiomiai graph th.ii passes through >n disfinct points Whether such a graph 
exists di:pends on the relative si^eofm and «. If/« > n -f- i. it ispos-sibls that there 
is no poiynomi:^! of degree ;i with a graph thai, passes through all these points. It 
is 51 ill useful, however, ioask what polynomial ofdegrce/; comes nearest to passing 
through ihe m points, A method frequentiv used for deciding the '^be^l" choice of 
the polynomial p is referred lo as the method tf leaxi squares. 

Let xhtm points be (.v, ._>•;}, (-.v,,}"^),,,. ,(.v„.>>„J. 'Vh&n pix,) — y, is the vertical 
distance from the point {x,.y,) to Ihe graph of/), (See F-igure 5.8,) The method of 
least squares co!!.sisls of choosing the polynomial p for which the stim of the 
squares of these distances is the least. I_£t 

D- •4- [pix^:; -- >-„j-

Wf want to choose p so that D" is a i-nittioiuni. 
Let T be the transfonriation from P„ lo R" defined by Tip) ---

ip(Xi}. /Jt-Vj),... ,/;(.•:„)), and lely = (y, ,y^, . . . ,y„,). The number i)" is the square 
ofthe length of the vector Tip) — y. If y is not m the range of 7'. we have to fi.'id 
an clement T{p) in the range stich that liT{p) — y\l is a minimiim. Example 19 
illustrates how this can be done. 

[••isi 

/ 

- : , . ( , - . 
^ 

0 

f - U . p i 1 1 1 ) 

1 
J 
1 

•'I 

/ 
>l-';il 

f!GL'RE 5.S 
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K.vatnpli' 19 

CiiispiCr 5 l-'uncnoii.'; Irani Or,c Vector Sp.ice lo .-\n(,-̂ ;ficr 

[•"ind ihe !irst-d'.;i;rce poh'nomial tliat is liie bcsi fit for ihc set of points (v ,_v,), 

Soiutioti The iri^nsforrriation 7" is from I', ta R' in ihis east lis niairix î  

A == 

! A', 

1 X , 

On 
- fjl = 

"o + ••'i-Vi -

Of. 4 <r..r, ~ 

- i , 

Wc want to choo5e /; so ihat || /"(/i) — y|| is a minmium. Now '/'(/') = ''̂ •[pl. '''""^ 

AI/;] -- [v] = A 

so that 

D ' -̂ (T., -r- fl.x, -- ,!•,)' -f (<?„ -;- a ,x , - y \ f 

-i- ( « 3 -f- fl|A-, - J ' i ) ^ + ( » „ •+• i ^ iXj - V.s)-

Prom calculus, we know that ihc vaiucs o^<ia ^nd o, that make / '" a rriiiTinium can 
be found by setting the partial derivative o f / j ' wilh respect lo u„ equal to ^ero tmd 
Ihc partial derivative of I ) ' with rupees to «. equnl to zero. The equations arc 

flo -1- ayXf ' . Vi i- % + HiA', — / . -)• Gg -I- (i.̂ Xx •••- >•'] H- flo + f;,A'i — i\ -•-• Q 

and 

.ir,(i:/„ T Oi-v, - _r,) -t- ,v-(«a -1- fl,.i.-. - .is) 

-+-Xj(f)„ + 0|.v, •• J'-,) •!- .Vjf̂ j;, + «|,V; ••• y^) -̂  0 

In oialii^ form, these equations are . 

«o •¥ i i , X i - y . 

1 1 ! ) 
A, - \ ; A i -Vj 

i/n 4- U . A i - .i-j 

0 

A^A(/ . j - [y]) ^ i) 

In this example, the matrif, A ' , , \ is a 2 K ? matris. If ihc vtdiics .^|. .i^, .Vi,-V, are 
disliiici. A'^A is nonsingular ([/.vercisc,'^ 7-iD) We can solve fm [ p \ 

[ r \ .- iA. \ \ ) - -A '{) ] 

Rcmeniber thai t.!^'.A) * can no! be ^iimphhcd. since A ' ' and A individtiaHy do not 
h:ivc inverses. • 
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mOBA H i U r Y .ASD ST4 TISTK'S 509 

Tie.iLriy tiir^gent t-:; t he - -ax is ) , ĉ ivs m a y ii::prov<- :hr. ^;:;L;ped d i t a sppro^.im.'iti;*!-; la iY-e 
c' 

vr;nK;ice by a^Jairg Shcppii.rd's corrRcl;li)'i — --.-:' '̂  --tis 

!?crtr';;ted \"ariar;ee •••••• i^rcupod i ia ta \-arir;r^c: 

Aî ::A()!^o\i% corr;.:cllons I'tir g rouped d a t a s amp le i t ionisnt? 

t J 

1 \^ . . , j V / ' 

i;:̂  

i ' icld ii;ip;-oved cstiiniLfes r/?;̂  ^Lnd rn,, given by 

" ' • . 

m'.. 

*"!. 

- Pl, 

- rn', 

r= 7 ^ ; • 

12 

, , c ' , , '.'c' c ' , 7c* 

CKrcp FiitiTiQ, Regression, and Corrcial ian 

T b c foliuvvifig formiilits app ly to a set nf fi o rdered pairs [(-,,;/)) | , i -•- 1, 2, . . . , n. 
T h e assumpLions of normal regress ion finaiysis a r e t h a t t h e I ' s nrc fixed variables, and 
the ^-'s arc indepcndfiat randoir, varisiblcrs h a v i n g normi!,! distribulio.^s ivith cOTnrnon 
v a r i a n c s c-'. T h e Rssumptior.s of o o r m a i cor re la t ion ana iys i s are l.hi.t | (x,,;/,;} ec-fistit;:t-e 
u r a n d o m sample from B b iv s r i a t e n o r m a ! pop i i l a t ion , 

C^.'r;'fi Fi t t ing 

!. PolynojTiiot J''i!ncti:jri 

1/ •-"• be 4 - h i X - j - h ' , x ' - f • • • - j - b „ . x ' -

Vor a polynorrilai funciioii fil by t h e m e t h o d o:' l ea s ; squjires, the vs luss of b^, h\, - . • ,1-.., 
^.rc obtiiiried by solving t h e syslerrt oi rn 4- j normi i ! '-iquaiiQps 

Tib, -f b,Xx.- 'I- i j S i , ^ + • • - -f i>_i;;E," - l\î .-

^i,::.-:." -f ^:£z.- '+ ' -i' i.;2;3:r+'' + ' • ' -1- f>.,Sx."" - 2x,-yv 

2. S t r a igh t Line 
V ^ b , x . y..,̂  

VQT a slrsiight line ,'it b y t h e rrsethod of ieas t .sftLixres, t.bc- va iacs K and fci arc c-btsined 
by solvi.'^g t h e iiormtd Kquations 

Till} -f- P;Sl i "-•= Zi,\ 

b,Xz. -i- bxZzc' - :;r,-i,; 

Thf^ Eoiulioiij of the;;!' oormr^i equa t to r i s are 

b- ^ 

7 1 • " " ^ ^ 

hJliU^^A H J. &£YSR , CM... S^Ct^dA^i ^ A m M ^ ^ \ ^ l ^ : ^ ^ - - ) -
'. ' \ 

: 2 6 ^ _ i i i f e . (ĵ OC .̂.fixro^^-. r^c^v^^- 6Kd r̂tS''=>, i^^^J 
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510 rP.OBABilJTY AND STATISTICS 

3, Expor'.entia! Curve 

y = ah' 
or 

log y -̂  ]!j.̂  G -X- (log Vj'x 

For an exponcntirJ '-urve fit by tlie rxscthod of leiust squs,rss, tlic vfl.Ivies lOg ^ -rid !cg h 
are obtiiijied by f.tting a atre.;ghi, line to the set of ordered pairs * (x,-, log p.)!. 

4. Power FuriCtion. 

y "= ^ ^ ' , 

or 
loK y ~ iog £1 + 6 log z 

For a power fuoction fit by the method of lea.^i sq-narea, the values tog a cr-d t t re ofatiinea 
by fitting a straight line to the set of ordered pairs {(log x,-, log y.)}. 

F^tgrcz^icn and CsrriJad'cn 

1. Simple Linear K.cgrC3sJon. 

For a regres-iioii of i/ on x 

j ' i(7//x) = 6o + hv^, 

wheiP Eixji-L) \'i the mean of the distribution of y for a given z. 
Standard Error cl Estimate 

where hs end bi ere given by 

2, Carrelation. 

An e;:t;miite of the population correlatloii coefficient ^ is given by 

V ^ x ; - - f ) ' p ( y . ' - y ) ' J 

or by '.he computirig formula 

For grouped data 

where /^ and f, denote the frequencies corresponding lo the class mp-rka x and y. B.nd f 
denotes the frequency of the corresponding cell of the correlation table. 

]f t)ie dskta is coded 

wherK the u's and î 'a are coded cla^a ma.rka. The frequencies/„ and/ , are defined anaJogoaa 
to / , and /,, 
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Economic Dispatch of Kalaeloa 

Summary 

This study recommends a dispatch model of the Kalaeloa units which 
represents conditions of the Kalaeloa contract within the GEPPS 
and EMS enviromnents. The model characterizes Kalaeloa as two 
identical "half" combined cycle units, each with a dispatch curve 
representing half of the two gas turbine operation cost curve. 

Since the dispatch coefficients for Kalaeloa will change whenever 
the GNPIPD, LSFO price, or PPI for magnesium ingot change, and 
whenever the minimum energy purchase amount is achieved, a 
computer program was developed to provide system Operations with a 
quick way to update the Kalaeloa dispatch coefficients in EMS. 

Since GEPPS permits only one set of dispatch coefficients in each 
run, dispatch coefficients "averaged" over the forecasted GNPIPD, 
LSFO prices, and PPI will be used to model Kalaeloa in GEPPS. 
System Planning will further explore the possibility of modifying 
GEPPS to allow more than one set of dispatch coefficients in each 
run. 
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Introduction 

The purpose of this study is to develop a model of the Kalaeloa 
units for use in both EMS and GEPPS. In EJ^, the model will be 
used for economic dispatch. In GEPPS, the model will be used for 
economic dispatch, and also affects the calculation of risk and 
the scheduling of planned maintenance. 

The contract conditions to be modeled are: 

o There are two cost curves^ one for one gas turbine operation, 
and another for two gas turbine operation. Since only one of 
these curves may be entered into GEPPS or EMS, the two gas 
turbine operation curve will be used since it represents the 
dominant mode of operation. Consideration will be given to 
modifying GEPPS to allow both dispatch curves to be entered 
for Kalaeloa. 

o The Kalaeloa unit consists of two gas turbine-generators 
(GTG), each exhausting to a Heat Recovery Steam Generator 
(HRSG), and a steam turbine-generator (STG) supplied by the 
two HRSG's. In order to tie the operation of the STG to that 
of the GTG's, Kalaeloa will be modeled as two "half" units, 
each composed of a GTG and "half" of the STG. 

o The Kalaeloa cost curves are made up of various components 
which are escalated at different rates. Therefore the 
input-output curve for Kalaeloa will vary as a function of 
the escalation factors. This can be accomplished in EMS by 
changing the dispatch coefficients every time the escalation 
factors change, which is analogous to changing the fuel price 
values whenever fuel prices change. in GEPPS, an "averaged" 
set of dispatch coefficients, similar to the "averaged" 
dispatch coefficients used for existing utility units, will 
be used to model Kalaeloa. 

o There is a floor price of 2.77 0/KWH on the fuel component of 
the cost curves. 

o If HECO purchases less than a specified minimum energy 
amount, the non-fuel component (0.96 0/KWH) must be paid for 
the energy not purchased. {Although it is unclear from the 
wording of the contract, this analysis assumes that it is 
intended that the payment be escalated by the GNPIPD.) Since 
HECO pays the non-fuel component, whether or not it takes the 
energy, up until the specified minimum energy amount is 
purchased, the non-fuel cost will be treated as a fixed cost 
(i.e. considered to be a 0 C/KWH variable cost) until that 
minimum purchase is achieved. Once HECO achieves the a 
specified minimum energy purchase amount purchase, the 
non-fuel cost will then be treated as a variable cost. For 
EMS, the dispatch coefficients will have to be changed after 
the specified minimum energy purchase amount has been 
achieved. For GEPPS, a "weighted average" dispatch curve 
will be used to model Kalaeloa. 

-2-
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o If HECO purchases less than a specified minimum energy 
purchase amount, a penalty of 0.08 0/KWH must be paid for the 
energy not purchased. (Although it is unclear from the 
wording of the contract whether this penalty is escalated by 
any index, this analysis assumes that no escalation is 
intended since the penalty does not appear to be connected 
with any material component.) Since HECO can reduce this 
cost by deciding to take the energy, the penalty should be 
treated as a negative variable cost until the specified 
minimum energy purchase amount is achieved. Once HECO 
achieves the specified minimum energy purchase amount, the 
penalty disappears and should not be treated as a variable 
cost. For EMS, the dispatch coefficients will have to be 
changed after the specified minimum energy purchase amount 
has been achieved. For GEPPS, a "weighted average" dispatch 
curve will be used to model Kalaeloa. 

The following section develops the mathematical derivation of the 
Kalaeloa dispatch coefficients. 

-3-
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Analysis 

The method of economic dispatch used in GEPPS and EMS requires a 
dispatch curve, for each dispatched unit, v/hich expresses the 
mathematical relationship between input and output: 

INPUT = A + (B) (L) + (C) (L) (Eg. 1) 

where: INPUT = Unit input in MBTU/Hr 
A, B, C = Derived coefficients 
L - Unit output in MW 

For HECO units, the equation coefficients (A, B, and C) are 
obtained by fitting a second-order polynomial curve to actual 
input-output values obtained by field testing. In the case of 
Kalaeloa, the input-output relationship can be derived from the 
contract. In order to develop a relationship that can be used for 
economic dispatch, the energy charge given in the Kalaeloa 
contract must first be converted to an hourly cost: 

COST == (10) (L) (CHARGE) (Eg. 2) 

where: COST = Unit cost in $/Hr 
L == Unit load in MW 
CHARGE - Energy charge in C/KWH 

This hourly cost can then be converted to MBTU/Hr by noting that 
the contract is based on an LSFO price adjusted to a gross heating 
value of 6 MBTU/BBL: 

where: 

INPUT 

INPUT 
COST 
LSFO 

= COST/CLFSO/6} 
= (6)(COST)/LSFO (Eg. 3) 

= Unit input in MBTU/Hr 
= Unit cost in S/Hr 
= Current LSFO price in $/SBL @ 6 MBTU/BBL 

Substituting Eg. 2 into Eq. 3 yields the following expression: 

INPUT - ( 60 ) (L) (CJIARGE)/LSFO (Eq . 4) 

The energy charge is obtained from the Kalaeloa contract: 

CHARGE = (F)(LSFO/LSFO BASE) 
+ (NF)(GNPIPD/GNPIPD BASE) 
+ (ADD)(PPIMG/PPIMG BASE) 
+ PENALTY (Eq. 5) 

where: CHARGE 
F 
LSFO 
LSFO BASE 

= Unit energy charge in 0/KWH 
= Fuel component 
- Current LSFO price in $/BBL ? 6 MBTU/BBL 
= Base LSFO price, 19.50 $/BBL @ 5 MBTU/BBL 

• 4 -
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NF 

GNPIPD 
GNPIPD BASE 
ADD 
PPIMG 
PPIMG BASE 
PEKALXy 

Hon-fuel com.ponent, 
0 0/KWH for energy <= min purchase 
0.9 6 0/KWH for energy > min purchase 
Current GNPIPD 
Base GNPIPD, 1.214 on 0 1 / 0 1 / 8 8 
Additive component, 0.144 0/KWH 
Current PPI for Mg ingot 
Base PPI f o r Mg i n g o t , 114.2 on 0 1 / 0 1 / i 
Penalty for minimum energy purchase, 
-0.08 0/KWH for energy <= min purchase 
0 0/KWH for energy > min purchase 

This equation can be simplified: 

CHARGE = (F)(LSFO/LSFO BASE) + G (Eq. 6) 

where: G = (NF)(GNPIPD/GNPIPD BASE) 
+ (ADD)(PPIMG/PPIMG BASE) 
+ PENALTY (Eq. 7) 

By substituting Eq. 6 into Eq. 4, we obtain: 

INPUT = (60)(L)((F/LSFO BASE) + (G/LSFO)) (Eq. 8) 

From the contract, the Fuel Component, F, is a function of only 
the unit load: 

7.308436 - (0.06425951)(L) 

+ (0.0003206926)(L) 

- (0.000000577144)(L) (Eq. 9) 

when two gas turbines are in operation. 

6.866031 - (0.07354662)(L) 

+ (0,0003659949)(L) (Eq. 10) 

when one gas turbine is in operation. 

Substitution of either Eq. 9 or Eq. 10 into Eq. 8 yields 
expressions for INPUT which are either third or fourth-order 
polynomial curves, instead of the second-order curve required by 
the dispatch algorithm in GEPPS and EMS. Therefore, neither 
expressions can be used directly in the GEPPS or EMS economic 
dispatch. In order to obtain the second-order curve, Eq. 1, 
required by the dispatch algorithms in GEPPS and EMS, Eq. 8, with 
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either Eq. 9 or Eq. 10 substituted, can be used to determine data 
points for fitting a second-order curve. The curve obtained for 
one gas turbine operation may be used directly for either "half" 
unit running alone. However, when dispatching for two gas turbine 
operation, the dispatch curve, Eq. 1, must be modifed to account 
for the fact that each "half" unit will be dispatched at only half 
the load and produce only half the energy of Kalaeloa as a whole. 
The modification is derived in a straightforward manner by 
observing that, while Sq. 1 for the whole of Kalaeloa can be 
written as: 

INPUT = + (B) (L) + (C) (L) (Eq. 1) 

where: INPUT = Kalaeloa input in MBTU/Hr 
A, B, c = Kalaeloa dispatch curve coefficients 
L = Kalaeloa output in MW 

the equivalent equation for a half unit can be written as: 

2 
.(INPUT/2) - A* + (B*)(L/2) + (C*)(L/2) (Eq. 11) 

where: A*, B*, C* = Dispatch curve coefficients for a half unit 

Rearranging Eq. 11 yields: 

2 
INPUT (2) (A*) + (B*) (L) + (CV2) (L) (Eg. 12) 

Expressions for A*, B*, and C* are obtained by comparing terms in 
Eq. 12 to those in Eq. 1: 

A* (A/2) B* = B C* = (2)(C) 

A program, der.lved from the HECO timesharing system CURVEFIT 
program, was developed to provide a convenient means of 
calculating the dispatch curve coefficients for the Kalaeloa 
(half) units. The source code listing for the Kalaeloa dispatch 
coefficient program, called KALAELOA, is provided in the Appendix. 

• S -
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Discussion 

Since the minimum energy purchase amount is based on the 
current-year annual availability of Kalaeloa, it will not be known 
until after the fact when HECO achieves the minimum energy 
purchase amount. Therefore, a continuously updated record of 
Kalaeloa year-to-date availability should be maintained by the 
Kalaeloa contract administrator. This record will enable the 
administrator to estimate when the minimum energy purchase is 
achieved. Each year, when the administrator estimates that the 
minimum energy purchase has been achieved, the administrator 
should inform System Operations that the dispatch coefficients 
should be changed. 

Initially, the "weighted average" dispatch curve used in GEPPS 
will be based on the contract base of 85% Kalaeloa availability. 
Eventually, HECO will record enough historical data on Kalaeloa 
availability to develop a "weighted average" dispatch curve based 
on actual data. 
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Recommendations 

1. Model Kalaeloa as two half units based on two gas turbine 
operation fuel component energy charges. 

2. System Operations should change the EMS dispatch coefficients 
for Kalaeloa whenever the escalation factors change or 
whenever the minimum energy purchase requirement is met. The 
dispatch coefficients can be calculated using the KALAELOA 
computer program in the Appendix. 

3. Consider modifications to GEPPS that will permit the use of 
more than one dispatch curve for each unit. 
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Appendix 
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FILE: KfllftEtOA FORTRftM A HAWAIIAW ELECTRIC CtDHPANT, INC. PAGE 00001 

m * It K t i t l * * * i t * * v * * t r * * * * * * * 

r*Ki t* i>* t t*** f ^ i ± * H * * * t * * * * * * * * * * * * * * * 

{ ; • • * « « * « * • « • • « * « « « * * * * - * * * » 

C** 
C** KAtAELOA KALAELOA DISPATCH CURVE COEFFICIEKIS 
C " 
Q i m i m * * » • « HIT ! l * i i - « « « « « m l * • « « * * * • * * * * » * • « • * * * • • * • * « « * « * * » * « * « * * * l l - * * * * * * ( 

^ * i i * * * * « • • « * * » * * » * * « • * * * « « * * * « * * * * " * * « » * « * i i - * i i * » » - « - * " - * - i ' » * * * - « * * i > * » « » « i > i n 

Q " VERSiOh 1 A. TAM 09/1990 
^ * l l l * * « • • - • * ( c - i T * * * * * * * * " K * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

I/O VARIABLES 
INTEGER LUOT, LUTER, LU0T2 

•ajRFIT VARIABLES 
INTEGER NP 
REAL COEFFdl), RESIDS, RSORD, STDERR, XC200), Yt200) 

KALAELOA VARIABLES 

IMTEGER HEAOERCa), NGT 
INTEGER LMIN(2), LHAXC2) 
REAL LSFO, LSFOB 
REAL GfiPiPD, GNPIPB 
REAL PPJKG, PPIHGB 
HEAL ADD, F, MF{2), PENALTC2> 

REAL A<2), B(2), CC2), D<2) 

I/O ASSiGS'J^NTS 
DATA LtXJT, LUTER, LU0T2 / 3 , 6 , S / 

BASE DATA 
NOTE: MAGNESIUM, PIG IHGOT IS PPI COHMCBlTr CODE 1022 0151 
DATA LSFOB / 19.50 / . GNP1P8 / 1.214 / , PPIMGS / 114,2 / 
DATA ADD / 0 . U 4 / , HF / 0 . , 0.96 / , PENALT / -0 .08 , 0. / 
DAIA HEADER / 'ONE', 'TWO' / 

FUEL COiPONENT EQUATICMJ COEFFICIEWTS AND LOAD RANGE 
DATA A / 6.866031 , 7.-508436 / , 

& B / -0.07354662 , -0.064259S1 / , 
i C / 0.OOG3659949, 0.0005206926 / , 
i D / 0- , -0.000000577144 / 

DATA LHIM / 65 , 90 / , LWAX / 90, 130 / 

INPUT CURRENT PRICE AtJD ESCALATION DATA 
CALL CLTEBH 
WRITE CLUTES, 1000> 

10 WRITE CLtJTER, 1010) 
READ ( 5 . •*, END=991, ERR=991) LSFO 

20 WRITE tLUTES, 1020) 
READ {5, *, END=992, ERR=992) GNPIPD 

30 WRITE tLUTER, 1030) 
READ (5, *, END=993, ERH=993) PPIHG 

iWPUT WUMBEfi OF GTS 
40 WRITE aUTER, 1040) 

BEAD t S , ' , END=994, EiRR-994) KQT 
IF t<NGT .ME. 1) 
HIH = LMIN(HGTJ 
MAX = Lt«AX(HGT) 

.AND. (NGT .NE. 2)} GO TO 994 

START TERMiUAL MID PRINTED OUTPUT 
CALL CLTERH 
WRITE CLUTER, 2016) HEADERCi-i:!), 

& LSFO, LSFOB, GNPIPD, GNP'PB, PF!HG, PPIMGB 
WRITE {LUOT, 201D3 HEADERCKGI), 

& LSFO, LSFM, GNPIPD, GriPlPB, PPING, PPiMGB 

DD BEFORE S AFTER MEETING MINIMUM PURCHASE REQUiREHEHT 
DO 100 I s 1, 2 
G = NF(n*GNPIPD/GNPIPB * ADD*PP!MG/PP!MGB * PEHALTd) 

CALCULATE POINTS FOR THE CURVEFIT 
UP = 0 
IF { I .EQ. 1) WRITE CLU0T2, 2500) HEADERCNGT) 
IF ( I .EQ. 2) WRITE (LU0T2, 2501) H£ADER(HGT) 
DO 200 J = NIN, MAX 
UP = NP + 1 

KAi.00010 
KJ1LO0020 
KAL00030 
KAL00040 
KALOC050 
ICAL 0006a 
KAL 000.^0 
<AL00080 
)tAL00C90 
KAL001CO 
KAL00I1O 
KALOD120 
KAL0013Q 
KAL00140 
ICALD0150 
>rALD0160 
KAL00170 
KAL00180 
ICAL 00190 
KAL00200 
1CALC0210 
KAL00220 
KAL00250 
KAL00240 
KAL00250 
KAL00260 
KAL00270 
KAL00280 
ICAL0Q290 
KALO03OO 
ICAL0Q31D 
ICAL00320 
KAL00330 
KAL00340 
<ALO035O 
KALD0360 
(CAt 00370 
KAL00380 
CAL00390 
KAL00400 
KAL00410 
KAL00420 
< A L 0 O 4 3 0 

KAL0O440 
1CAL0O45O 
KAL00460 
KAL00470 
KAL00430 
KAL00490 
KAL00500 
1CAL00S10 
KAL00520 
KAL00530 
KAI00540 
ICALC055O 
KAL00560 
KAL00570 
KALOOSeO 
KALC0590 
KALCC600 
KAL00610 
KAL00620 
KAL00630 
ltAL0C640 
KALD0650 
KAL00660 
KALD0670 
CAL006SO 
KAL00690 
KAL00700 
KAL00710 
KAL00720 
KAL00730 
KAL0074G 
KAL00750 
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FILE: KALAELOA FORTRAN A HAWAIIAN ELECTRIC CCWPANY, INC. PAGE O0002 

XCNP> = J 
F s ACNGIJ * B(NGT)-XCNP) * CCNCT)"XCHP)-"2 + D(NGI>'XCKP)"''3 
IF tF .LT. 2.77) F = 2.77 
Y<MP) B 60.-XCNP)*{(F/LSFGB) * CC/LSFO)) 
INCOST = LSFO*r(NP)/(60.*X<KP)) 
WRITE {LU0T2, 2502) X(N?), TCNP) 

200 CONTINUE 
IF CI .EO. 1) WRITE (LUOTZ, 2503) 
IF CI .EO. 2) WHITE <LUCT2, 2504) 

CALOiLATE C'JRVEFIT COEFFICIENTS 
CALL KURFIT <HP, X, Y, COEFF, RESiDS, STDERR, RSaHO) 
IF (NGT .EQ. 2) CCSFF(1> = CDEFFt1)/2. 
IF (NGT .EO. 2) CCKFF(3) = 2.*C0EFF(3) 

TERMINAL OUTPUT 
IF (I .EO. 1) WRITE CLUTER, 2011) 
IF {I .eo. 2) WRITE CLUTER, 2012) 
WRITE CLUTER, 2020) CCOEFFCK), K = 1, 3) 
WRITE CLUTER, 26C3) RESIDS, STDERR 
WRITE (LUIEH, 2607) RSORD 
PRINTED OUTPUT 
IF CI -EQ- 1) WRITE (LLiOT, 2011) 
IF CE .EO. 2) WRITE (lUOT, 2012) 
WRITE CLUOT. 2020) CCCEFfCK), K = 1, 3) 
WRITE CLUOT, 2603) RESIDS, STDERR 

100 WRITE CLUOT, 2607) RSORD 

HANDLE ERRORS CN INPUT 
991 REWIND 5 

CALL CLTERM 
WRITE CLUTER, 1000) 
GO TO 10 

992 REWIND 5 
CALL CLTERM 
WRITE CLUTER, 1000) 
GO TO 20 

993 REWIND 5 
CALL CLTERM 
WRITE (LUTER, 1000) 
GO TO 30 

994 REWIND 5 
CALL CLTERM 
WRITE (LUTER, 1000) 
GO TO 40 

FORMAT STATEMENTS 
1000 FORMAT ('0 KALAELOA DISPATCH CURVE PROGRAM'/) 
1010 FORMAT (/' PLEASE ENTER THE CURREMT LSFC PRICE IN S/B8L') 
1020 FORMAT {/' PLEASE ENTER THE CURREMT GNPIPD') 
1030 FORMAT (/' PLEASE ENTER THE CURRENT PPI FOR HAGNfSIUM') 
1040 FORMAT C/' PLEASE ENTER THE NUMBER OF GAS lURBlHES OPERATING -

& '1 OR 2') 
2010 FORMAT C O KALAELOA DISPATCH CURVE - ', A3, 

e ' GAS TIKBINE OPERATION'// 
S, ' LSFO t/88L', T29, Fa.5, 16X, '(BASE = ', 
& ' GNPIPD '. T29, FS.3, 16X, '(BASE * ', 
i ' PPI FOR MG', T29, Ffi.1, 16X, 'CBASE - ', 

BEFORE MEETING MINIMUM P^C-HASE RETIREMENT 
AFTER MEETING MINIMUM PURCHASE REQLIIREHENT') 

A = ', Fll.6, 
B = ', Fll.6, 
C ^ ' . F11,8) 
GAS TURBINE OPERATION BEFORE 1235 GWH'/ 

0. 1. 0 1 2 2') 
GAS TURBINE OPERATION AFTER 1235 GWH'/ 

2011 FORMJIT (/' 
2012 FORMAT </' 
2Q20 FCWKAT {/4X, 

& 10X, 
& 10X, 

2500 FORMAT (A3, ' 
& 

2501 FORMAT Cft5, ' 

F8.3, ' ) ' / 
F8.3, ' ) ' / 
FB.1, ')') 

0. 
2502 FORMAT C2F10.5> 

25G3 FORMAT C 
2504 FORMAT C 
2603 FORHATC/' RESIC S OF Ŝ  

1. 0 1 2 

1') 

vn 
,F20.6/' 2607 FORMATC R SCSJAfiED',F15.2,' PERCENT') 

2 ' ) 

STD ERR',F25.63 

EMD 

c**- t * * • •A***'*'** • • vv* • * * » • * • • * • • * • * * * * «r • * * 1 * * > * * • » » • l r1 r*****K^t***^ '**** 

KAL00760 
KAL00770 
KAL00780 
KAL 00 790 
KALCOSOO 
KAL00S10 
KAL00820 
KALOOB30 
KAlO0a40 
KAL00850 
KfiLOOStO 
eALD0870 
KfllOOSSS 
KAL0OS90 
CAL00900 
KAL00910 
KAL0Q920 
KAL00930 
KAL00940 
KAL00950 
KAL00960 
KAL00970 
KAL00980 
KALe09KI 
KAL010M 
KAL01010 
KAL01020 
KAL01030 
KAL01040 
JCAtOlOSO 
KAL01060 
KAL01070 
KAL 01080 
KAL01090 
KALOllOO 
KAL01110 
KAL0n20 
KAL01130 
KAL01140 
KALOnSO 
KALDn60 
KAL01170 
KAL01160 
KAL01190 
KAL01200 
KAL01210 
KALO1220 
KAL01230 
KAL01240 
KAt01250 
KAL01260 
KAL0127O 
KAL01280 
eAL01290 
iCALC1300 
KAL01310 
KAL0i;20 
KAL01330 
KAL01340 
KfiL01350 
KA101360 
KAL01370 
tea LOI 380 
KAL01390 
KAL01400 
KALOU10 
KAL0U2O 
KAL0U30 
KAL01440 
ICAL01450 
KAL01460 
KAL01470 
KAL0U80 
KALDU90 
KAL01500 
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FILE: KALAELOA FCSTRAH A HAWAIIAN ELECTRIC COMPANY, IHC. PAGE 00003 

Qt i * t * * *1 imr*** . r . t * * * * t , * * i ,ma-*»</ t r t * i i * t r *^*»* i i * * * * * t * * * * * * * * t * r * * * * * * * * * * t r * * * i i ^[_Q^5^0 

C"* * * KAL01520 
C * CURVEFIT POLYNOMIAL CURVE FIT " CAL01530 
C " •* KAL01540 
[ ; * * * * * « * * * « * • * * • *** • '«««*»»«•• • *«*««»•**»»***«*** * * * * * * * i l l . * « * * * « « » « « » i . « * * (^L 01550 
pw).»**«****<>** i t*******«lHt**********- l **-«**«*>r«lr i l r*«««»*****K*»**»** * * * * * * |Qt[^01560 
C** IBM 1B00 PROGRAM EM200 R. BELT, G. WILD 4/1970 • * KAL01570 
j ^ * *1 , * t :K*** * t t * * * * - * * * * * * * * * * * * * » * * * * * * . * * * * * * * * » * * * i .1 .1 i r t i f * * *mr t *> t i i * * * * I * * * ML 01580 
C " CCWVERTED TD VK/CMS FORTRAN G R. BELT l l / 19B f l * • KAL01590 
j - .c* tc** t r* i ' inn i ' ** IHi i ! ** t r**** t !» l i *»*** t* t* i i t * i r i ** t». l i1 i* r r**1t*****wi i ** : t ! *****K** |l^J_01600 
C * CONVERTED TO SUBROUTINE A. TAM 09/1990 * * ICALC1610 
(•*.atr i i i i * i r* tr* tr .**: t lw*** ini i l*1i**1r***********************:r* i>w**r ivsi t**t i t r i l * ic*** KAL01620 

SUBROUTINE m S f I T CMP, DATX, DATV, COEFF, YSC, 0 , RSQRO) ltAL01630 
C KALC1640 

DIMENSION AC11,12),!TlTL{40),CO£FF(n),!DVALCl0),DATX(200),DATY(20KAL01650 
KALO1660 
KALO1670 
KAL01680 
KAL01690 

C KAL01700 
C DEFAULT VALUES KA101710 

H ',KAL01720 
TS',KAL01730 

KAL01740 
KAL01750 
KAL01760 
KAL01770 
KALC17S0 
KALC1790 
KAIDISOO 
KALG1810 
KAL01820 
KALOlfiSO 
KAL01840 
KALOiaSO 
KAL0ie60 
KAL 01870 
KALoiaao 
KAL01890 
KALOI900 
KAL01910 
KAL01920 
tCAL01930 
KAL01940 
KAL01950 
KAL01960 
KfiL01970 
KAL019B0 
KAL01990 
KAL02000 
KAL02010 
KAL02020 
KAL02030 
KAL02040 
KALO2O50 
KAL02O60 
KA102O70 
KAL02080 
KAL02090 
KAL02100 
KALOSnO 

C KAt0212O 

C CLEAR TOTAL 30XES KAL02130 
Kjy.02K0 
KAL02150 
KAL02160 
KAL 02170 
KAL02180 
KALO2190 
KAL03200 
KAL02210 
KAL02220 

C ICAL02230 
C READ DATA MtD ACCUMULATE SUMS OF POl«RS KALQ2240 
C 37 REM (tUIN,502,END=700,ERR=750) P.Q,J KAL02250 

tO),NORO(11) 

DATA IBLKK.IDSL/ ' ' , ' 0 ' / 
DATA LUIH,LUDT,LUTER/1,3,6/ 

DEFAULT VALUES 
DATA ITITL / ' K A ' , ' L A ' , ' E L ' , 'OA ' , ' 0 ' , ' I S ' , ' P A ' , ' T C 

& ' C U ' , ' R V , 'E ' , ' C . ' O E ' , ' F F ' , ' I C , 'EH' 
S 2 2 * ' ' / 

DATA XMH, XRA / 0 . , 1 . / 
DATA MIND, IHC, MAXD / 0 , 1 , 2 / 
DATA ILH / ' ' / 
DATA IDVAL / 10*0 / 
DATA XPMIN, XPINC, XPMAX / 3 *0 . / 

PROGRAM STARTS, TELL THE USER 
WRITE CLUTER,9010) 

READ TITLE CARD, GET CXjT !F BLAIJK CK END OF FILE 
10 READ (LUIN,500,END=14,ERR=750) ITITL 

DD 13 1=1,40 
IFCITITL[ I ) - IBLNK)15,13,15 

13 CONTINUE 
14 GO TO 9000 

BEAD CONTROL 
15 REM)CLLI!M,531,EHD=700,ERR=ra03 »«*,XRA,MIND,INC,HAXD, U N , IDVAL, 

IXPHIN.XPINC,XPMAX 
INDPXaO 

CHECK IF PREDICTIONS WERE HEOJESTED 
1FCXPINC)16,19,17 

16 lFCXPMlN-XPMAX>19,ia,15 
17 IFCXPHEN-XPMAX)18,18,19 
18 iHOPXal 
19 JV=1Z 

LEFT=46 
WiX=1.0/XRA 
iFCM3ND)20,Z1,E1 

20 MIND=0 
21 HAXI=HAXD-*1 

IF(JV-MAXI)22,23,24 
23 MAX[=JV-1 
24 KHlN=HINOtl 

!F( INC)26,26,50 
26 !NC=i1 

CLEAR TOTAL BOXES 
30 AC1,JV)=0.0 

TSQsO.O 
NP=0 
YTOTL=0.0 
DO 34 J=2,IMX1 
A(J,JV>=0.0 
M=J-1 
DO 34 [=H,J 

34 ft(l,J)=0.0 

READ DATA Mffi ACCUMULATE SUMS OF POl«RS 
37 REM (tUIN,502,END=700,ERR=750) P.Q,J 



C WRITE CLUOT,600) ITITL,XHN,XRA,HIND,INC 
IFCILN-1BLN<)64,65,64 

6A CONTINUE 
C 64 WRITE CLUOT,601) 

LEFT«LEeA-IR-223 

^̂  ACMJ^DOCKETNO. 2006-0386 
T.T.r-im^'^2 OF 65 

69 N:̂ NP-1 
70 HAXD=N*INC+MIND 

MAXI-MAXD*1 
C 
C SPREAD TOTALS THROIGHTOUT TOP HALF OF MATRIX 

Hl^MAXI-2 
00 82 i=KM!N,Hl,IHC 
DO 82 J=1,HAXI,1NC 
lF(J-I-2)82,78,7a 

78 L=I-*J 
K=L/2 
L=L-K 
ACI,J)=ACK,L) 

82 CONTINUE 
C UfilTE (LUOT,602) HflXD,NP,YSQ 
C 
C SET UP TO SOLVE EQUATIONS 

DO 191 K-KM!N,HAX5,!NC 
P'^i.O/ACK.K) 
ACK,K)=ACK,JV)*P 

C 
C SOLVE FOR RESIDUALS 

YSQ=YSa-ACK,K)*ACK,JV> 
0^0-1.0 
IF<D)94,94,96 

94 0=0.999^35 
GO TO 100 

96 IF(YS0)97,97,99 
97 0=0.0 

GO TO IOO 
99 0=SORT(YSQ/0) 
100 J=K-1 

!PftC=!DBL 
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LEFT=LEFT-4 
IFCJ)1Q02,1002,1001 

1001 
1002 

101 

c 
102 

C 102 

103 

1103 
1104 

104 
105 

C 
C 
C 

IEFT=LEFT-1 
IFCLEFT)101,102,102 
IPfiC=iDBL 
LEFT=53 
l«iTECLU0T,611>lTITL 
CONTINUE 
IffilTE CLIX)T,605) IPRC ,J,TSQ,a 
1F(J)106,106,103 
RSOR0st,O-YSQ/TVARN 
IF<RKjaD)1103,1104,1104 
RSQRD=0-0 
IFCRSORD-l.0)105,105,104 
RSQRDil.O 
RSCIRD=R SQRO* 1 DO. 0-»0.005 
WRITE {;LLffiT,607) RSORD 

SOLVE FOR COEFFICIENTS 
106 M1=K-*IHC 

M=MAXI-M1 
lF (H )nO.107 ,107 

107 DD 109 J=H1,HAXI,INC 
ACJ,K)=ACK,J) 

109 A(K,J)=A(K,J)*P 
110 

m 

L=1 
N=KHIH 
T=1.0 
DO 111 1-1,11 
NORDCn=0 
DO 132 I=1,HAXI 
IF(N- I )9000,116,131 

116 ti=N*[NC 

118 
IF ( I -K )119 ,125 ,1 i a 
M1:=I 

119 P=ACI,K) 

121 
IFCM)123,121,121 
DO 122 JsM1,MAXi,!NC 

122 AC1,J)=ACI,J>-A£K,J)*P 
123 

125 
126 

127 

C 
128 
129 

C 129 

1290 

AC1,K)=A(E,JV>-ACK.K)*P 
GO TO C126,132),L 
L='2 
J = l - 1 
R=A(I,K)' 'T 
IPRC=IBLNK 
LEFT=LEFT-1 
IF(LEFT)127,128,128 
IPRC=IDBl 
LEFTsS5 
WRITE(LU0T,611)niTL 
IF{J-10)129,1290,1290 
CfflJTINUE 
WRITE (LUOT,604) IPRC,J,R 
GO TO 130 
CCWTINUE 

C1290 WRITE (LUOT,6040) 1PRC,J,R 
130 

131 
132 

C 
C 

H0R0CJ^*-1)=1 
C0EFF(J+1)=R 
T=T*ARX 
CONTINUE 

IS EVALUATION REQUiRED FOR THIS 
NP0L=K-1 
iF(NP0L>191,191,137 

137 DO 138 iX=1,10 

138 

139 

140 

141 

iF(IDVALClX).Ea.NPOL) GO TO 139 
CCSITINUE 
GO TO 191 
IPRC=IDSL 
LEFT=LEFT-2 
1F(LEFT)140,141,141 
1PRC=JDBL 
LEFT*55 
WRITECLU0T,611)IT1TL 
WRITE (IUOT,60S) IPRC 

POLYNCWIAL 

KAL03010 
KAL03020 
K^L03030 
KAL03D40 
KAL03Q50 
KAL03060 
KAL05e70 
KAL03C80 
KAL03090 
KAL03100 
KALQ3110 
KAL03120 
KAL03130 
KAL03140 
KAL03150 
KAL03160 
KAL 03170 
KAL031SO 
KAL 03190 
KAL03200 
KAt.03210 
KAL03220 
KA103230 
KAL03240 
KAL03250 
KAL03260 
KAL03270 
KAL032SQ 
KAL03290 
CALD3300 
KAL03310 
KALQ3320 
KAL03350 
KAL03340 
KAL03350 
KAL03360 
KAL03370 
KAL03380 
KAL03390 
KAL03400 
KAL0341D 
KAL03420 
KAL03450 
KALQ3440 
eAL03450 
KAL03460 
KAL03470 
KAL03480 
KALD3490 
KAL03500 
KAL03510 
KALO3520 
KALD3553 
KAL03540 
KALO3550 
KAL03560 
KAL03570 
KAL03580 
KAL03590 
KAL03600 
KAL03610 
KAL03620 
KA103650 
KAL0364D 
KAI03650 
KAL03660 
KAL03670 
KAL03680 
KAL03690 
KAL03700 
KA103710 
KAL03720 
KAL03730 
KAL0374D 
KAL03750 
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R£S!D=0.0 
DO 150 EX=1,NP 
XVAL=DATK(IX)-XHN 
YVALsO.O 
DD 146 I Y = 1 , n 
IFCHK!DCIY))146,U6.145 

145 YVAL=YVAL-*'COEFF(IY)''XVflL'"C]Y-l) 
146 CONTimJE 

YACT-DATYCIX) 
IF(ILN-IBLNK)148,149,14S 

148 YVAL=EXPCYVAL) 
YACT=EXPCYACT) 

149 DIFF=tVAL-YACT 
RESI0=RESID+DIFF*01FF 
LEFT=LEFT"1 
tF(LEFT)1490,150,150 

14«« WH!TE(LU0T,611)IT!TL 
MRITE{LUOT,605)iDBL 
LEFT»=54 

150 WRITE (LUOT,606) XVAL,YACT,YVAL,DIFF 
URITECLUOT,608>RESID 
LEFT=IEFT-1 

c 
c 

151 

CHECK IF PREDICTIONS WERE REQUESTED 
IF(ENDPX)191,191,151 
iF(LEFT-3)1S2,154,156 

152 HRITE(LU0T,611)ITITL 

154 

155 
1555 

156 
159 

162 
1162 

HR!TECLUOT,609)IDSL 
LEFT=55 
GO TO 155 
WRITECLUOT,609)IDEL 
LEFT=LEFT-2 
XPRED=XWIN 
XVALBKPRED-XHN 

YVAL=0.0 
DO 159 IY=1,11 
IF(NORD(IV))159,159,156 
YVAL=YVAL-tCEKFFC iT)*XVAL**C 1Y-1) 
CONTINUE 
IF(ILN-iBLNK)162,1162,162 
YVAL=EXPCVVAl) 
IF(LEFT)163,163,165 

163 WR1TECLU0T,611>ITITL 
WHITECLUOT,609)ID8L 
LEFT=55 

165 WRITEC LUOT,610)XPRED,YVAL 

157 
169 
191 

C 

LEFT=IEFT-1 
XPRED=XPRE0+XP1NC 
EF(XPINC)167,167,169 
IF{XPRED-XPMAX)191,1555,1555 
EFCXPREB-XPMAX)1555,1555,191 
JVî JC 
GO TO 10 

c 
c 
C 700 
C 
C 
C 

C 7^0 
C 
C 
C 
9000 
C9000 

500 
501 
502 
600 

601 
602 

END OF FILE ERROR 
WRITECLUTER.710) 
GO TO 9000 

INPUT FORMAT ERROR 
WRITECLUTER,760) 
GO TO 9000 

PROSRAH EXIT, TELL THE USER 
CONTINUE 
WRITE CLUTER,K)20) 
RETURN 

FC«MATC40A23 
FOfiHATC2E10.0,3!3,1X,A1,1X,1012,E10.0,E8.0,E10.0) 
FORMATC3E10.0,11) 
FORMATC'T,40A2/'OSCAL1NG VALUES'/' X MEAN',£21.6/ ' X RANGE' 
/'OMItJIMUM DEGREE',13, ' , INCREMENTED BY ' ,13) 
FORMATC'OCAUTIM, K)LYNi»1IALS GIVE LNCY) NOT Y ' ) 
FORMATC'OMAXIHL^ DEGREE',i3/'0NO OF POINTS',14/'0RflW S OF S' 
> 

KAL03760 
KAL03770 
KAL03780 
KAL03790 
KAL03K)0 
KAL05810 
KAL03820 
KAL03830 
KAL 03840 
KAL03850 
KAL03860 
KAL03870 
KAL03880 
KAL03S90 
KAL03900 
KAL03910 
KAL03920 
KAL03930 
KAL03940 
KAL03950 
KAL039iy3 
KAL03970 
KALC39S0 
KALC3990 
KALC4000 
KAL04010 
li:AL04020 
KALC4030 
KAL04040 
KAL0405O 
KAL04060 
KAL04070 
KAL040K) 
KAL040TO 
KALG4100 
KAL04110 
KAL04120 
KAL04130 
KAL04140 
KAL04150 
KAL04160 
KAL04170 
KAL041S0 
KAL04190 
KALO42O0 
KA104210 
KAL04220 
KAL04230 
KAL04240 
KAL04250 
KAL04260 
KALO4270 
KALO4280 
KAL04290 
KAL043CO 
KAL04310 
KAL04320 
KAL04330 
KAL04340 
KAL04350 
KAL04360 
KAL0437C 
KAL043S0 
KAL04390 
KAL04400 
KAL04410 
KAL04420 
KAL04430 
KAL04440 
KAL04450 

,E2Q.6KAL04460 
KAL04470 
KAL04480 

,E20.6KAL04490 
KAL04SCW 
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603 FCKMATCA1,'PCLY D E C , 1 3 / ' RESID S OF S ' ,E20 .& / ' STD ERR',E25.6) ICAL04510 
604 F0RMATCA1,6X,'COEFF A C ' , 1 1 , ' ) • . F 2 0 . 6 ) KAL04520 

6040 FMMAT(A1,6X,'COEFF A C ' , 1 2 , ' 3 ' , £ 2 0 . 6 ) KAL04530 
605 F0RMJ*TCA1,7X,'X ACTUAL',7X,'Y ACTUAL',9X,'¥ CALC ,11X , 'D IFF ' ) )CAL04540 
606 FORMATC ' , 4E15 .6 ) t:AL04550 
507 FORMATC R SOUARED',F15-2,' PERCENT') t:AL04550 
608 FORMATC20X,'SLiM OF DIFFERENCES SQUARED',£15.6) I ; A L 0 4 5 7 0 
609 F0RMATCA1,5X,'K EXTENDED',24x,'Y CALC) KAL04530 
610 FORMATC ' ,E15.6,15X,E15.6) 1CAL04590 
9O0 FORMATC'OlOO MANY OBSERVATIONS ENTERED') KAL04600 
611 FORMATC1',40A2) KAL04610 
710 FORMATC END OF INP'JT FILE ENCOUNTERED IN WRONG PLACE'/ KAL04620 

T PROGRAM ABORT') KAL04630 
760 FORMATC ERfiCW IN READING INPUT F I L E ' / ' PROSRAH ABORT') KALC4640 

9010 FCRHATC CURVEFIT EXECUTION BEGINS') 1CALC4650 
9020 FORMATC CURVEFIT EXECUTION ENDS') KW.C4660 

END KALC4670 
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CA-IR-224 

Ref: T-5, page 2, lines 4-14. 

Please provide all pages to the Purchase Power Agreement with Chevron, including all amendments, 

attachments and exhibits. 

HECO Response: 

See Attachment 1 for a copy ofthe Purchase Power Contract For Unscheduled Energy Made 

Available From A Qualifying Facility dated May 3, 1990 between Hawaiian Electric Company, Inc. 

{"HECO") and Chevron U.S.A, Inc. See also Attachment 2 for a copy ofthe Sales Agreement and 

Bill of Sale dated June 1, 2004 between HECO and Chevron Products Company, a division of 

Chevron U.S.A., Inc. 
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PURCHASE POWER CONTRACT FOR U^SCHEDULEa ENERGY 
MADE AVAILABLE TROM A QUALIFYING FACILITY 

This Contract i s made t h i s 3rd day of May, 1990, by and between Hawaiian 
E l e c t r i c Company, I n c . , here ina f te r ca l led the Company and Chevron U.S.A., 
I nc . , hereinafter bal led the Seller. 

WHEREAS, the Company is an operating e lect r ic public u t i l i t y on the 
Island of Oahu subject to the Hawaii Public U t i l i t i e s Law (Hawaii Revised 
Statutes, Chapter 269) and the rules and regulations of the Hawaii Public 
U t i l i t i e s Commission, hereinafter called the PUC; 

WHEREAS, the Seller is the: 

(check one) 

1 X 1 Owner and operator 

! 1 Owner only 

I 1 Operator only (with a lease with the facility's owner which 

gives the Seller full rights of possession and use of the 
facility during the term of this Contract) 

of a cogeneration facility or a small power production facility which is a 
qualifying facility under Subchapter 2 of the PUC's Standards for Small Power 
Production and Cogeneration in the State of Hawaii, Chapter 74 of Title 6; and 

Wf€REAS, the Seller's facility is located at 91-480 Malakole Street, Ewa 
Beach, Hawaii and is more fully described in Appenolx A attacheo hereto and 
made a part hereof; and 

WHEREAS, the Seller desires to sell to the Company electric energy 
generated by the Seller's facility, and the Company wishes to purchase such 
energy from the Seller, upon the terms and conditions set fortn herein; 

NOW, THEREFORE, in consideration of the premises and the respective 
promises herein, the Company and the Seller hereby agree as follows: 

I. Parallel Operation: 

The Company agrees to allow, the Seller to interconnect and operate in 
parallel with the Company's system. 

Chevron U.S.A. 
PU60505 -1-
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2. Purchase and Sale of Energy; Rate fo r Purchase and Ss le : B i l l i n g and 
Payment: 

(a) The Company agrees to purchase energy from the Seller pursuant to 
the terms and conditions of which are more fully descrioed in 
Appendix D attached hereto and maoe a part hereof. 

(b) Sales of energy by the Company to the Seller shell be governed by an 
applicable rate schedule filed with the PUC and not by this Contract. 

(c) A statement for energy purchased will be rendered by the Company and 
payment will be made for such energy by the Company in the same 
manner as provided in the Rules of the Company for service to its 
customers. 

- 3. Facilities Owned and/or Operated by the Seller: 

The Seller agrees to furnish, install, operate, and maintain suitable and 
sufficient equipment and records, and to follow such operating procedures, as 
may be specified by the Company to protect the Company's system from damages 
resulting from the parallel operation of the Seller's facility, including such 
equipment, records and operating procedures as more fully described in 
Appendix E attached hereto and made a part hereof. The Seller agrees that no 
material changes or additions to its facility shall be made without prior 
written consent by the Company, 

The point of interconnection is shown on the single line diagram which is 
attached to Appendix B. 

4, Interconnection Facilities Owned by the Company: 

The Company agrees to furnish, install, own, operate and maintain such 
interconnection facilities on its side of the point of interconnection with 
the Seller's facility as required to accept energy from the Seller's facility 
and for parallel operation with the Seller's facility and as more fully 
described in Appendix C attached hereto and made a part hereof. 

5 . 5ell_er Payments: 

The Seller agrees to pay the Company for the Company's investment in the 
interconnection facilities described in Appendix C; and for any costs incurred 
in operating, maintaining, replacing, or relocating Company-owned 
interconnection facilities; and a monthly Metering Charge of $25.00 per month; 
subject to the terms and conditions included in Appendix C. 

Chevron U.S.A. 
PU 60505 -2-
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6, Continuity of Service: 

(a) Tne Company may require the Seller to temporarily curtail, interrupt 
or reduce deliveries of energy when necessary in order for the 
Company to construct, install, maintain, repair, replace, remove, 
investigate or inspect any of its equipment or any part of its 
system; or if the Company determines that such curtailment, 
interruption or reduction is necessary because of a system emer
gency, forced outage, operating conditions on its system, or 
compliance with good engineering practices. In any such event, the 
Company shall not be obligated to accept or pay for any energy from 
the Seller except for such energy that the Company notifies the 
Seller that it is able to take during this p£;riod due to the afore
said circumstances. The Company shall take all reasonable steps to 
minimize the number and duration of interruptions, curtailments or 
reductions. 

(b) The Company shall not be required to purchase energy during any 
period during which, due to operational circumstances, purchases 
from the Seller will result in costs greater than those which the 
Company would incur if it did not make those purchases, but instead 
generated an equivalent amount of energy itself. The Company shall 
provide the Seller with at least twenty-four hours advance oral or 
written notice of any such period to allow the Seller to cease the 
delivery of energy to the Company. If the Company fails to provide 
such notice, it will pay the same rate for such purchase of energy 
as would be required had the period not occurred. 

7. Personnel and System Safety: 

Notwithstanding any other provisions of this Contract, if at any time the 
Company reasonably determines that the Seller's facility may endanger the 
Company personnel, and/or the continued operation of the Seller's facility may 
endanger the integrity of the Company's electric system or have an adverse 
effect on the Company's other customers' electric service, the Company shall 
have the right to disconnect the Seller's facility from the Company's electric 
system. The Seller's facility shall remain disconnected until such time as 
the Company is satisfied that the condition(s) referred to above have ceen 
corrected, and the Company shall not be obligated to accept or pay for any 
energy from the Seller during such period. If the Company disconnects the 
Seller from the Company's system for personnel or system safety reasons, it 
shall immediately notify the Seller by telephone. 

Chevron U.S.A. 
PU 63505 -3-
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8. Meter ing: 

The Company shall supply, own, and maintain all necessary meters and 
associated equipment utilized for billing and energy purchase. The meters 
shall be tested and read in accordance with the Rules of the Company and PUC 
rules as either may be amended from time to time. The Seller shall supply, at 
no expense to the Company, a suitable location for meters and associated 
equipment used for billing and energy purchase. 

9. Permits and Licenses: 

The Seller shall obtain, at its expense, any and all authorizations, 
permits and licenses required for the construction and operation of its 
facility, including but not limited to rights-:,f-way or easements. The Seller 
shall install, operate and maintain its facility safely and in compliance with 
-all applicable laws and regulations. 

10. Term: 

This Contract shall not become effective until the PUC has, by appro
priate decision and order satisfactory to the Company, authorized the energy 
charges to be paid by the Company to the Seller hereunder to be included in 
the Com;-any's Fuel Adjustment Clause computations for the term of this 
Contract. 

The Contract shall remain in effect for an initial term of one year from 
the date of PUC approval, and shall continue in effect after the initial term 
until terminated by either party as provided for herein. Either the Company 
or the Seller may terminate the Contract at any time after the end of the 
initial term upon not less than ninety (90) days advance written notice to the 
other party. Notwithstanding any of the foregoing, the Company may terminate 
the Contract at any time upon the occurrence of any condition described in 
Appendix E attached hereto and made a part hereof. 

11. Indemnification: 

The Seller shall indemnify, defend and hold harmless the Company and its 
directors, officers, employees and agents, and their respective heirs, suc
cessors, legal representatives and assigns, from and against any and all 
liabilities, damages, costs, expenses (including attorneys' fees), losses, 
claims, demands, actions, causes of action, suits and proceedings of every 
kind, including those for damage to the property of any person or entity 
(including the Seller) and/or for injury to or death of any person (including 
the Seller's employees and agents), which directly or indirectly result from 
or arise out of or in connection with the interconnection or parallel 
operation of the Seller's facility with the Company's electrical system, 
except as are attributable to the negligence or willful misconduct of the 
Company, and/or the breach of any of Seller's representations or warranties 
herein. 

Chevron U.S.A. 
PU60505 -4-
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12. Insurance: 

The Seller shall, at its own expense and during the term of the Contract 
and during any other time that the Seller's facility is interconnected with 
the Company's system, secure and maintain in effect with a responsible insur
ance company authorized to do insurance business in Hawaii comprehensive 
general liability insurance with respect to the Seller's facility, the 
Seller's operations, and the Seller's interconnection with the Company's 
system, with limits of liability of at least $1,000,000.00 per occurrence and 
$1,000,000.00 annual aggregate for bodily injury and $1,000,000.00 for 
property damage. Said insurance shall name the Company as an additional 
insured, shall include contractual liability coverage for written contracts 
and agreements including this Contract, and shall be non- cancellable and 
nonalterable without thirty (30) days prior written notice to the Company. 
The adequacy of the coverage afforded by the required insurance shall be 
•subject to review by the Company from time to time, and if it appears in such 
review that a prudent businessman in Hawaii operating a business similar to 
that operated by the Seller would increase the coverages and/or limits of his 
liability insurance, the Seller shall forthwith increase such coverages and/or 
limits to that extent and the costs of such increased coverages and/or limits 
shall be borne by the Seller. The insurance required hereunder shall provide 
that it is primary with respect to the Seller and the Company. The Seller 
shall provide evidence of such insurance by providing certificates of 
insurance to the Company prior to any parallel interconnection. The Seller's 
indemnity and other obligations shall not be limited by the foregoing 
insurance requirements. Any deductible shall be the responsibility of the 
Seller. 

13. Assignment: 

This Contract may not be assigned by either the Company or the Seller 
without the written consent of the other party. Such consent shall not be 
unreasonably withheld. 

14. Sale of Energy to Third Parties: 

The Company shall have the first right to purchase all Energy oroduced 
for sale by Seller at the price and on the terms and conditions stated in this 
Contract; provided, however, that Seller may consume Energy for its own use. 

15. Force Majeure: 

If the Company shall be wholly or partially prevented from performing any 
of its obligations under this Contract by reason of or through strikes, light
ning, rain, earthquake, wind, riots, fire, flood, invasion, insurrection, lava 
flow or volcanic activity, tidal wave, civil commotion, accident, the order of 
any court, judge or civil authority, war, any act of God or the public enemy, 
or any other similar or dissimilar cause reasonably beyond its exclusive 
control and not attributable to its neglect, then and in any sucn event, the 
Company shall be excused from whatever performance is prevented by such event 
to the extent so prevented, and the Company shall not be liable for any damage 
or loss resulting therefrom. 

Chevron U.S.A. 
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16. Warranties 

Botn the Company and the Seller represent and warrant, respectively, that. 

(a) Each respective party has all necessary right, power and authority 
to execute, deliver and perform this Contract. 

(b) The execution, delivery and performance of this Contract by each 
respective party will not result in a violation of any law or 
regulation of any governmental authority, or conflict with, or 
result in a breach of, or cause a default under, any agreement or 
instrument to which such party is also a party or by which it is 
bound. 

17. Good Enqineerino Standard 

(a) Each party agrees to install, operate and maintain its respective 
equipment and facilities and to perform ail obligations required to 
be performed by such party under this Contract in accordance with 
good engineering practice in the electric industry and with 
applicable laws, rules, orders and tariffs. 

(b) Wherever in this Contract and the attached Appendices the Company 
has the right to give specifications, determinations or approvals, 
such specifications, determinations or approvals shall be given in 
accordance with the Company's standard practices, policies and 
procedures. 

16. Miscellaneous 

^̂ ^ A'Tiendments. Any amendment or modification of this Contract or any 
part hereof shall not be valid unless in writing and signed by the 
parties. Any waiver hereunder shall not be valid unless in writing 
and signed by the party against whom waiver is asserted. 

(b) Binding Effect. This Contract shall be binding upon and inure to 
the benefit of the parties hereto and their respective successors, 
legal representatives, and permitted assigns. 

Chevron U.S.A, 
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(c) Notices, f ^y written notice provided hereunder shall be delivered 
personally or sent by registered or certified first class mail, with 
postage prepaid, to the other party at the following address: 

Company: Hawaiian Electric Company, Inc. 
P. 0. Box 2750 
Honolulu, Hawaii 96640-0001 
Attn: Marketing Department Manager 

Seller: The mailing address listed in 
Appendix A attached hereto. 

Notice sent by mail shall be deemed to have been given on the date 
of actual delivery or at the expiration of the fifth day after the 
date of mailing, whichever is earlier. Any party hereto may change 
its address for written notice by giving written notice of such 
change to the other party hereto. 

(d) Effect of Section and Appendix Headings. Tne headings or titles of 
the several sections and appendices hereof are for convenience of 
reference and shall not affect the construction or interpretation of 
any provision of this Contract. 

^̂ ^ ^bn-Waiver. No delay or forbearance of the Company or the Seller in 
the exercise of any remedy or right will constitute a waiver 
thereof, and the exercise or partial exercise of a remedy or right 
shall not preclude further exercise of the same or any other remedy 
or right. 

(f) Relationship of the Parties. Nothing in this Contract shall be 
deemed to constitute either party hereto as partner, agent or 
representative of the other party or to create any fiduciary 
relationship between the parties. The Seller does not hereby 
dedicate any part of its facility to serve the Company, the 
Company's customers or the public. 

(g) Entire Agreement. This Contract constitutes the entire 
understanding and agreement between the parties. 

(h) Governing Law. This Contract shall be governed by and construed in 
accorcance with the laws of the State of Hav/aii. The venue for a 
civil action related to this Contract shall oe the judicial circuit 
in which the Seller's facility is located. 

(i) Hawaii Plain Lanquaoe Law. The purpose of this Contact is to permit 
Lhe Seller to interconnect and operate in parallel with the 
Company's system and to provide for purchase by the Company of 
electric energy and/or capacity from the Seller for retail sale to 
the public. This Contract is not for the retail sale of electricity 
by the Company to the Seller. Accordingly, the parties agree that 
the Hawaii Plain Language Law does not apply to this agreement. 

Chevron U.S.A. 
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(j) Limitations. Nothing in this Contract shall limit the Company's 
ability to exercise its rights as specified in the Company's Tariff 
as filed with the PUC, or as specified in General Order t̂to. 7 of the 
PUC's Standards for Electric Utility Service in the State of Hawaii, 
as either may be amended from time to time. 

(k) Approvals. Wherever either the Company's or Seller's approval is 
required in this Contract, it is understood that such approvals 
shall not be unreasonably withheld, unless otherwise stated. 

IN WITNESS WHEREOF, the Company and the Seller have executed this 
Contract as of the day and year first above written. 

^f^,.=y^UU BV ̂ J t 0. I f l / . 
P . .-J.. ^ Date J''^^o Its^ Date 

By ^̂ -I-i-V O U<Pi<iI'ii4/^ By 
^̂ ^ oPr' i//̂ ,̂  VV-"r^.fti'//~^3ate^,4^ Its Date 

"Company" "Seller" 

Chevron U.S.A. 
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APPEr^IX A 

DESCRIPTION OF SELLER'S GENERATION AN9 CONVERSION FACILITIES 

1. Name of facility: Chevron U.S.A. Hawaiian Refinery 

a. Location: 91-4KD Malakole 

b. Telephone number (for system emergencies): 682-4711 

c. Company billing account no.: 31-983-702-57 

2. Owner*: Chevron U.S.A. 

-3. Operator*: Chevron U.S.A. 

4. Name of person to whom payments are to be made: Chevron U.S.A., Inc. 

a. Mailing address: P. 0. Box 29789 

Honolulu, Hawaii 96820 

b. Hawaii Gross Excise Tax License Number: 10311049 

5. Equipment: 
a. Type of facility and conversion equipment: Multi-unit combustion 

turbine, synchronous generators, heat recovery steam generators 

b. Design capacity (If applicable):** 

Boiler: N/A Ib/hr steam flow; N/A psig, 
N/A F to provide maximum turbine capacity. 

Turbine: Maximum capacity 3,200 kw each 
Generator: Maximum capacity 3,130 kw at 90 % 

power factor and 4.160 kv. 
Number of 
Units: Three 

c. Single or 3 phase: 3 

d. Name of manufacturer: Solar Turbines, Incorporated 

e. Date of installation: 1990 

* Attach a letter signed by an officer of the corporation or general partner 
of a partnership, whichever is applicable, warranting that the corporation 
or oartnership is in good standing with the Hawaii Department of Commerce 
and Consumer Affairs. 

** The "Allowed Capacity" of this Contract shall be the lower of 9,600 KW 
or the installed and operating capacity of the Seller's facility inter
connected with the Company's system on the date which is six months after 
the Operational Date of this Contract as set forth in paragraph 6 of this 
Appendix A. 

Chevron U.S.A. 
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6. Pro jec ted date of opera t ion i n p a r a l l e l t o Company's system ( "Opera t iona l 
Da te " ) : June 1 1 , 1990 

7. Insurance c a r r i e r : Se l f Insured meeting the requirements o f Sect ion 12 o f 
t h i s Cont rac t . 

8 . I f the land on which the f a c i l i t i e s are located i s not owned by t he 
f a c i l i t y ' s owner, a t tach a copy o f the agreement w i t h the owner o f the 
land which es tab l i shes the r i g h t o f the f a c i l i t y ' s owner t o put the 
f a c i l i t y on the land and the existence o f requ i red r i g h t s o f way and 
easements. 

Chevron U.S.A. 
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STATE OF HAWAII 

DEPARTMENT OF COMMERCE AND CONSUMER AFFAIRS 

Honolulu 

I, th© undersigned Director of Commerce and Consumer Aflairs of the Stale of Hawaii, do 

hereby certify that 

CHEVROK U . S . A . IMC. 

a Pennsylvauia corporation, duly registered lo do business in Hawaii as a 

foreign corporation on September IT , 19^5 , and that, as far as the 

records ot this Department reveal, it has complied with all the provisions of Chapter 415, Hawaii 

Revised Statutes, as amended, regulating foreign profit corporations. 

IN WITNESS WHEREOF, I have hereunto set my hand 

and affixed the seal of the Department of Commerce 

and Consumer Affairs, at Honolulu, Hawaii. 

Dated: April 9, 1990 

Director of Commerce and Consumer Affairs 

By l^6^f^ ,^^M<.^ . ,^ 
/ Commissioner of Securities 



CA-IR-224 
DOCKET NO. 2006-0386 
ATTACHMENT 1 
PAGE 12 OF 21 

ATTACHMENT I 
Chevron SHEET 12 OF 21 

Chevron Corporat ion 
225 Bush Sueei, Sune 474, Sm Francisco, California • Phone 14151894 3101 
MBi.'flDO'es! PO 9 o ) / ' 3 ? , Sarhancrsco. Ci94'?Li ^ 3 ? 

lVyXSlD372?MflCHEVC0fiPi-K!« W M lS iBME lSS 

Treasure-'sDepanrnm ^ P ^ ' ^ ^ ^ ^ ' ^ ^ ^ ^ 
InsurancE Diwision 
Edward J. Kenel 
Assrsiani Treasurer 

H, Derrifi Millar 

UBnager, fiisk Urfnagement Contract between Chevron U.S.A. Inc. 
David \!. Barksdaie and Hawaiian Elec t r ic Company Managei. Corporaif Ptograms 

Hawaiian Electric Company 
Attn: Mr. James Kerber 
P.O. Box 2750 
Honolulu, HI 96840 

Gentlemen: 

Chevron Corporation and its subsidiaries are covered for 
property and liability exposures through major worldwide 
insurance programs with large deductibles. Losses that 
fall within these deductible levels, including those for 
which a Chevron company is contractually liable, are paid 
through the financial resources of the Company and are 
administered by Chevron Corporation under its Self-Administered 
Claims Program, hereinafter referred to as the Program. 

This is to advise you that the property/liability insurance 
requirements of the subject contract(s} fall within the 
deductible levels of Chevron's insurance programs. Therefore, 
losses for which Chevron is responsible under the contract 
will be handled under the above-described Program. The 
scope of this Program is equal to the insurance requirements 
of the subject contract. 

We further advise you that Workers' Compensation insurance 
requirements for Chevron companies are satisfied through 
insured/self-insured programs depending upon the location 
of the employee's workplace. U.S. Longshore and Harbor 
Workers' Act coverage is self-insured. 

Unless cancelled earlier, this letter will remain in effect 
until the expiration or earlier termination of the subject 
contract (or any renevjal thereof). If this Program is 
cancelled or materially changed, we will provide you with 
3 0 days* written notice. 

Yours truly. 

^,.dek>i^^.^^^^.e:^^ 
HDMrklz 
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Chevron U.S.A. Inc. 
PO. Box 29769, Honaluiu, H! 96820 • Phone 1808; 682-5711 

K 0 Mohn 
Matiaaet 
Katvaiign Reiirien 
Manulaciurng bepBumsm 

Attention: Accounting Department 

•Gentiemen; 

Effective, April 1,1990 tlie Chevron U.S.A. Inc. (Chevron) refinery at Ewa Beach, Hav/aii 
will activate as a Foreign Trade Zone (FTZ) as designated by the Foreign Trade Zones 
Board of the U.S. Department of Commerce. Hawaii law provides that General Excise 
Tax and Use Tax do not generally apply to transactions taking place within the refinery 
FTZ premises. Accordingly, please adhere to the following guidelines on your invoices 
to Chevron for services and materials provided after March 31, 1990: 

1) Where services are performed entirely within the refinery FTZ 
premises, no General Excise Tax will apply. 

2) Where materials and equipment are delivered to the refinery 
FTZ premises on a FOB destination basis, no General Excise 
Tax will apply. 

In situations other than those identified above, the ordinarily applicable Hawaii taxes will 
be due. 

Chevron will reimburse you for any General Excise Tax imposed on you by the State 
of Hawaii in respect of services and materials claimed as exempt due to the refinery's 
FTZ status, provided that you notify Chevron within ten days of your receipt of any 
notice from the State regarding the possible assessment of any such tax and allow 
Chevron to participate in the defense of the assessment. 

Should you have any questions or need any additional information, please contact your 
Chevron purchasing representative," 

Very truly yours, 

K. 0. MOHN 
RGB:vso 
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APPEM:IX 5 

Facilities Owned dv the Seller 

Seller's Facilities 

a. For the purposes of this Contract, the "Seller's facility" is defined 
as those equipment and devices, and associated appurtenances owned by 
tne Seller, which produce electric energy and are required to 
interconnect and deliver energy to the Company's system. A 
single-line diagram, relay list and trip scheme of the Seller's 
facility shall, after having obtained prior written consent from the 
Company, be attached to this Contract and made a part hereof at the 
time the Contract is signed. The single-line diagram shall expressly 
identify the point of interconnection of the Seller's facility to the 
Company's system. The Seller agrees that no material changes or 
additions to its generating and interconnection facilities as 
reflected in the single-line diagram, relay list or trip scheme shall 
be made without first having obtained prior written consent from the 
Company pursuant to Section 3 of this Contract. The Seller is also 
responsible for maintaining compliance with the "Hawaiian Electric 
Company Guidelines for Off-Frequency Protection of Non-Utility Owned 
Generators." 

b. The Seller shall furnish, install, operate and maintain facilities 
such as breakers, relays, switches, synchronizing equipment, 
monitoring equipment and control and protective devices designated by 
the Company as suitable for parallel operation with the Company 
system. Such facilities shall be accessible at all times to 
authorized Company personnel. 

c. The Company shall review and accept the design drawings and Bill of 
Material for the Seller's facility and the Company shall have the 
right to specify the type of electrical equipment, the type of 
protective relaying equipment (which equipment shall be mutually 
agreeable to the :::;3rties) and the settings that affect the reliability 
and safety of operation of the Company's and Seller's interconnected 
system. The Company, at its option, may request to witness the 
Seller's operation of control, synchronizing, and protection schemes. 

d. The Seller shall continue to maintain the three 12.47 KV air circuit 
breakers on the Seller's side of the substation transformers such that 
they may continue to be ..racked out to provide a visible break 
disconnect between the Seller's system and the substation transformer. 

s. Tne Seller shall lease telecommunication lines required to connect the 
Communications RTU with the Comply's Load Dispatch Office. 

Chevron U.S.A. 
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2. Operating Procedures 

a. Tne Company may require periodic reviews of the Seller's facilities, 
maintenance records, available operating procedures and policies, and 
relay settings, and request changes it deems necessary for parallel 
operation and to protect the Company's system from damages resulting 
from the Seller's parallel operation. 

b. The Seller must separate from the Company's system whenever requested 
to do so by the Company's System Load Dispatcher pursuant to 
Sections 6 and 7 of the Contract. It is understood and agreed that at 
times it may not be possible for the Company to accept electric energy 
due to temporary operating conditions on the Company's system and 
these periods shall be specified by the Company's System Load 
Dispatcher. Notice shall be given in advance when these are scheduled 
operating conditions. 

c. Logs must be kept by the Seller for information on unit availability 
including reasons for planned and forced outages; circuit breaker trip 
operations, relay operations, including target initiation and other 
unusual events. The Company shall have the right to review these 
logs, especially in analyzing system disturbances. 

d. Under no circumstances shall the Seller, when separated from the 
Company system for any reason, reclose into the Company system without 
first obtaining specific approval to do so from the Company's System 
Load Dispatcher. 

e. The Company may request the Seller to furnish reactive kilovarhours to 
it in the amount that the Seller can supply and the Company's system 
can accept from them. At times when the Company's system cannot 
accept the available kilovars, the Seller shall reduce the amount 
delivered to that specified by the Company's System Load Dispatcher. 

f. The Seller shall notify the Company's System Load Dispatcher prior to 
putting a generator on or taking a generator off the system. Such 
notice should be as far in advance as reasonably possible and the 
circumstances causing the action. 

g. The Seller shall limit its facility's ramp rate to less than 2 
MW/minute. 

h. Itie Seller must notify the Company's System Load Dispatcher two (2) 
months in advance of any planned maintenance of the Seller's 
generators which will necessitate the sale of energy by the Company to 
the Seller. The Company may request deferral of such maintenance to a 
period specified by the Company after reviewing anticipated operating 
conditions. The Company shall not unreasonably delay maintenance of 
the Seller's facility. 

Chevron U.S.A. 
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Tne Seller must notify the Company's Systê i Load Dispatcher in advance 
(when possiple) of any unplanned outage of the Seller's generators. 
Such notification will be made st the earliest opportunity, and 
include the number of units affected, outage start date, expected 
outage duration, and the reason for the outage. In the event of a 
unit trip, the Seller must notify the Company's System Load Dispatcher 
of the cause of the trip within 30 minutes of the occurrence. 

Tne Company may have limited ability to integrate energy produced by 
the Seller into its system for engineering and/or operating reasons 
and may be required to curtail energy deliveries by the Seller. When 
the Company determines that curtailment of unscheduled energy becomes 
necessary due to such engineering and/or operating reasons, 
curtailments shall be made to the extent possible in reverse 
chronological order of the chronological seniority dates determined by 
the Company for the contracts, with deliveries under the contract with 
the most recent chronological seniority date being the first 
curtailed, and deliveries under the contract with the earliest 
chronological seniority date being the last curtailed subject, 
however, to the Company's rights under Sections 6 and 7 of this 
Contract. The Company shall not be liable to the Seller for any such 
curtailments. The chronological seniority date shall be the date of 
PUC approval as described in Section 10 of this Contract. 

Chevron U.S.A. 
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INTLROJNNECTION FACILITIES OWNED BY THE COMPANY 

1. The Company shall bill the Seller monthly and the Seller shall, within 
thirty (30) days after the billing date, reimburse tne Company for any 
costs incurred in operating, maintaining, replacing or relocating the 
Company owned interconnection facilities. The Company's costs will be 
determined on the basis of direct payroll, material costs, applicable 
overheads at the time incurred and applicable taxes. 

2. The interconnection facilities owned by the Company for which the Seller 
has agreed to pay include: 

A. Grounding transformer and protective relay furnished 
scheme installed at existing substation by Seller 

B. Communications RTU 3140,000 (Approx.) 

C. Protective relays $80,000 (Approx.) 

D. Nbn-Refundable contribution for substation $78,720 

The Seller will also pay for leased telecommunications lines and 
facilities for the communications îTLJ to be connected to the Company's 
Load Dispatch office. 

3. The Seller will obtain an agreement with Hawaiian Telephone Company which 
is effective at all times during the period that the Seller is 
interconnected by the hA kv circuit for the protection of Hawaiian 
Telephone Company system equipment in the Campoell Industrial Park area. 
The Seller shall provide a copy of this agreement to the Company. 

4. The Seller assumes liability for any damages caused by Seller's 
interconnection st 44 kv, as reasonably determined by the Company. 

5. The Company will continue to own and maintain the substation at the 
Seller's facility in its present configuration subject to the following 
provisions: 

A. Tne Company will obtain the Seller's permission to replace any major 
piece of equipment (such as a transformer, disconnect switch, 
lightning arrester, fuse, load tao changer contact, etc.) that fails 
in service, unless the replacement is necessary to insure safe, 
reliable and/or adequate quality service to the Company's other 
customers. In this event, the Company will proceed directly with 
replacing the failed component. 

B. The Seller will reimburse the Company for expenses incurred in 
paragraph A above. 

C. The Company will be responsible for the costs of all routine 
operation, maintenance and testing of the substation. 

Chevron U.S.A. 
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A'̂ PÊ DIX D 

ENERGY PURCHASES BY COMPANY 

1. Subject to the other provisions of this Contract, the Company 
shall accept and pay for energy generated by the Seller's facility and 
delivered by the Seller to the Company at the rates set forth in paragraph 3 
of this Appendix D, provided, however, that the rate of delivery of such 
energy shall not exceed the Allowed Capacity as set forth in Appendix A at any 
given time. 

2. Energy furnished by the Seller to the Company shall be metered by 
a time-of-day meter. The on~peak hours shall be those between 7:00 a.m. and 
9:00 p.m. daily, and the off-peak hours shall be those between 9:00 p.m. on 
-one day and 7:00 a.m. on the following day. 

3. The respective on-peak and off-peak energy rates for the delivery 
of energy for sale to the Company shall be 100% of the Company's on-peak and 
off-peak avoided costs for unscheduled energy in cents per kilowatthour as 
shown by the Company's system cost data on file with the PUC pursuant to 
Subchapter 3 of the PUC's Standards for Small Power Production and 
Cogeneration in the State of Hawaii, Chapter 74 of Title 6, at the time the 
energy is delivered. 

4. The purpose of the following adjustment is to enable the Seller 
to reimburse the Company for substation transformer Kwh losses associated with 
the Seller's facility without the expense or inconvenience of installing a new 
44 KV metering system. 

The measured energy furnished to the Company by the Seller shall 
be reduced by the monthly adjustment formula below, in the proportion of 14/24 
deducted from the on-peak energy furnished and 10/24 deducted from the 
off-peak energy furnished, to determine the amount of on-peak and off-peak 
energy purchased by the Company. This reduction is to compensate the Company 
for the fixed transformer core losses (18,440 Kwh/mo.) and the variable 
transformer winding losses. 

Monthly Adjustment = 1350 Kwh x 
Kwn Sold + Kwh Purchased 

1,200,000 Kwh 
+ 18,440 Kwh 

In the event the Seller furnishes less than the kilowatthours from 
the above formula during a month, the balance of kilowatthours due will be 
applied to the subsequent month. This reduction of measured energy for 
determining the amount of energy purchased by the Company shall become 
effective either three months after tne first customer generator is 
synchronized, or the month following tne first instance of the Seller 
delivering energy to the Company, whicnever occurs first. The Company will 
continue metering at the 12.47 kilovolt side of the transformers, and will 
maintain the two existing 44 to 12.47 kilovolt, 10,000 kilovolt ampere 
transformers subject to provisions in Appendix C of this contract. 

Chevron U.S.A. 
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The Company will apply a "Distribution Voltage" discount to its 
monthly energy billing for the electric power that it provices to the Seller. 

5. Reactive Amount. Each energy payment will be adjusted for 
reactive kilovarnours furnisned to the Seller by the Company as follows: 

The reactive kilovarhours less than or more than 62 percent of the 
kilowatthours furnished to the Seller by the Company for the applicable 
payment period shall be credited (if less) or charged (if more) at the rate of 
0.2 cents per kilovarhour. (Adjustment = 0.2c! x [Rkvah - 0.62 Kwh].) 

The Seller shall furnish not less than 0.5 Rkvah for every Kwh that 
the Seller furnishes to the Company or other amount of Rkvah as mutually 
agreed to by the Seller and the Company's Supervising Load Dispatcher. 

The Company will not be obligated to accept reactive kilovarhours 
from the Seller. 

The KVARH meters shall be ratcheted to prevent reversal. 

This reactive Rkvah adjustment shall apply regardless of the rate 
schedule under which the Company furnishes electricity to the Seller. If such 
schedule has a power factor clause, this provision will supersede the 
application of such clause. 

If the adjustment results in a balance owed to the Company after 
reduction of the energy payment, the Company's payments to the Seller shall be 
reduced accordingly. 

Chevron U.S.A. 
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APPE^D:X E 

TERMINATION EVENTS 

The Company may terminate the Contract at any t ime i f any o f the 
f o l l o w i n g cond i t i ons occur: 

1 . The Se l le r f a i l s to use reasonable d i l i gence i n ma in ta in ing and 
r e p a i r i n g the S e l l e r ' s f a c i l i t y ; or 

2 . Tne Se l le r f a i l s to be a qua l i f y i ng f a c i l i t y under Subchapter 2 
o f the PUC's Standards for Small Power Product ion and 
Cogeneration i n the State of Hawaii, Chapter 74 o f T i t l e 6; or 

3. The Se l l e r by act or omission breaches or d e f a u l t s on any 
covenant, cond i t i on or other p rov is ion o f t h i s Con t rac t , and 
f a i l s to cure such breach or defau l t w i t h i n t h i r t y (30) days 
a f t e r w r i t t e n no t i ce of such breach or d e f a u l t from the Company, 

4. The Se l l e r does not begin to operate and t o o f f e r energy to the 
Comoany w i t h i n 6 montns a f t e r the Operat ional Date o f the 
Cont rac t . 

Chevron U.S.A. 
P060505 - 1 7 -
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SALES AGREEMENT 
AMD 

BILL OF SALE 

THIS SALES AGREEMENT AND BILL OF SALE ("Agreement") 
is made by and between Chevron Products Company, a 
division of Chevron U.S.A. Inc. (̂ 'Seller") , a 
Pennsylvania corporation, and Hawaiian Electric 
Company, Inc., a Hawaii corporation ("BUYER")/ as of 
the /-̂ ^ day of jJu/^c' 2004. SELLER 
and BUYER agree as follows: 

1, SELLER hereby sells to BUYER, at the price and 
under the terms and conditions set forth in this 
Agreement, all SELLER'S right, title, and interest in 
the equipment listed and described in Exhibits "A-1," 
"A-2," and "A--3" attached hereto and made a part hereof 
("Equipment"). 

2. The Equipment is sold, assigned, conveyed', 
transferred and delivered by SELLER to BUYER, and BUYER 
accepts the Equipment, and BUYER does hereby agree that 
the Equipment is sold, assigned, conveyed, transferred 
and delivered to BUYER «AS IS"', *̂ WHERE IS" and *̂ WITH 
ALL FAULTS" and that "SELLER" MAKES NO REPRESENTATIONS 
OR WARRANTIES WHATSOEVER, EXPRESSED OR IMPLIED 
(INCLUDING THOSE IMPLIED BY THE TERMS «SELL," 
"^HIANSFER," ^CONVEY," "DELIVER," OR "ASSIGN," OR THOSE 
IMPLIED BY ANY OTHER TERM HEREIN) , OR ARISING BY 
OPERATION OP LAW WITH RESPECT TO THE TITLE, 
MAINTENANCE, REPAIR, CONDITION, DESIGN, VALUE, 
MERCHANTABILITY, SUITABILITY, OR BIARKETABILITY OF THE 
EQUIPMENT INCLUDING, WITHOUT LIMITATION, (A) ANY 
IMPLIED OR EXPRESS WARRANTY OF MERCHANTABILITY, (B) ANY 
IMPLIED OR EXPRESS WARRANTY OF FITNESS FOR A PARTICULAR 
PURPOSE, (C) ANY IMPLIED OR EXPRESS WARRANTY OF 
CONFORMITY TO ANY MODELS OR SPECIFICATIONS, (D) ANY 
IMPLIED OR EXPRESS WARRANTY CONCERNING THE MANNER OR 
QUALITY OF CONSTRUCTION OF, OR MATERIALS INCORPORATED 
SALES AGREEMENT AND BILL OF SALE (01/31/94) 

SALES ACT 

- 1 -
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INTO, THE EQUIPMENT AND THE MANNER, QUALITY, STATE OF 
REPAIR OR LACK OF REPAIR OF THE EQUIPMENT AND (E) ANY 
CLAIM BY "BUYER" FOR DAMAGES BECAUSE OF DEFECTS, 
WHETHER KNOWN OR UNKNOWN, WITH RESPECT TO SUCH 
EQUIPMENT, IT BEING THE EXPRESS INTENTION OF "SELLER" 
AND "BUYER" THAT THE EQUIUPMENT BE CONVEYED TO, AND 
ACCEPTED BY, "BUYER" IN THE EQUPMENT'S PRESENT 
CONDITION AND STATE OF REPAIR. 

3. In consideration of the sale and transfer of 
the Equipment set forth in Exhibits "A-l," "A-2," and 
"A-3," BUYER hereby agrees to pay SELLER, ONE AND 
NO/100 DOLLARS ($1.00), receipt of which is hereby 
acknowledged by SELLER. 

4. It is intended that the obligations agreed to 
herein shall be binding on the successors and assigns 
of Seller and Buyer. 

5. This Agreement shall be governed by and 
construed in accordance with the laws of the State of 
Hawaii. 

BUYER: 
HAWAIIAN ELECTRIC COMPANY, INC. 

By 
I t s : Vfoc Pr^d ic4cn~/: ^ 'fOiAJ-er̂  suppfy 

SELLERS 
CHEVRON PRODUCTS COMPANY, 
a division of Chevron U.S.A. Inc. 

By:__3 fcn^^ 

SALES AGREEMENTAND BILL OF SALE (01/31/94) 

SALESAGT 
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Bus Ducts connecting Transformers to Switchgears 
Standard Oil (Chevron) Substation 

Enclosed bus ducts connect HECO Transformer #1 & Chevron Switchgear 
Comp't #5, and HECO Transformer #2 & Chevron Switchgear Comp't #12. 
OriginaHy both bus ducts were of identical design and furnished by the 
switchgear vendor. 

Each bus duct assembly includes three 1,200A aluminum bus bars, internal 
isolation banners, two space heaters and connecting wires, one flexible bus duct 
section, two steel support columns, two concrete support column foundations, 
and approximately 12-1/2 horizontal linear feet and 2 vertical linear feet of bus 
duct housing. See Exhibits A-2 and A-3. 

The existing Demarcation point between HECO and Chevron ownership is at the 
flange connection between the transformer throat and the 1,200A bus duct. 

The new Demarcation point between HECO and Chevron ownership is defined 
as the exterior flange at the switchgear - 1,200A bus duct housing interface and 
at the lower connection of the metering CT to the 1,200A Bus Bars. HECO 
metering PTs and CTs in the switchgear are on the HECO side of the 
Demarcation point. See Exhibits A-2 and A-3. 

Steel covers of horizontal bus duct housings were replaced with stainless steel 
covers prior to relocation of Demarcation point. 

Note: 
Exhibit A-2, dated 9/24/03, Partial Single Line Diagram, Standard Oil Substation. 
portion of reference drawing S-17709, Rev. 10. 
Exhibit A-3, dated 9/24/03, Bus Duct Section BB-BB. Standard Oil Substation, 
portion of reference drawing 30-HA-27, Rev. 3. 

EXHIBIT A-1 

Draft 09/18/03 DemarcatFon Nan-ative 
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CA-IR-225 

Ref: T-5, page 2, lines 4-14. 

Please provide all pages to the Purchase Power Agreement with Tesoro, including all amendments, 

attachments and exhibits. 

HECO Response: 

See the following attachments to this response: 

• Attachment 1, a copy ofthe Purchase Power Contract for Unscheduled Energy Made Available 

from a Qualifying Facility, dated December 28, 1983, between Hawaiian Electric Company, 

Inc. ("HECO") and Hawaiian Independent Refinery, Inc. ("HIRT') which specifies the rates at 

which HECO purchases energy from Tesoro on an as-available basis; 

• Attachment 2, a copy of an Agreement dated August 15, I99I between HECO and HIRI which 

amends the PPA (Attachment I) with respect to certain interconnection facilities described in 

the Agreement, but does not affect the terms under which HECO buys energy from Tesoro or 

the 2007 Test Year purchased power expense estimate; 

• Attachment 3, a copy of a letter dated March 11, 1993, from BHP Petroleum Americas 

Refining, Inc. to HECO announcing the name change from HIRI to BHP Petroleum Americmis 

Refining Inc.; and 

• Attachment 4, a copy of a letter dated "June 17, 1997", received by HECO on June 19, 1998, 

from Tesoro Hawaii Corporation to HECO notifying HECO that on May 29, 1998, Tesoro 

Petroleum Corporation purchased all of the capital stock and related operating assets of BHP 

Petroleum Americas Refining Inc., and that on June 5, 1998, BHP Petroleum Americas 

Refining Inc. filed with the State of Hawaii Department of Commerce and Consumer Affairs, 
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Business Registration Division, Articles of Amendment to Change Corporate Name from BHP 

Petroleum Americas Refining Inc. to Tesoro Hawaii Corporation 
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PURCHASE POWER CONTRACT FOR UNSCHEDULED ENERGY 
MADE AVAILABLE FROH A QUALIFYING FACILITY 

This contract 1s made th is ^S>4U day of December, 1983, by and 
between Hawaiian E lec t r i c Company, Inc . , here inaf ter "called the Company 
and Hawaiian Independent Refinery, Inc. , 
here inaf ter ca l led the Se l le r , 

WHEREAS, the Company is an operating e l e c t r i c publ ic u t i l i t y on the 
Island of Oahu subject to the Hawaii Public U t i l i t i e s Law (Hawaii 
Revised Statutes, Chapter 269) and the ru les and regulat ions of the Hawaii 
Publ ic U t i l i t i e s Coimnlssion, hereinaf ter ca l led the PUC; 

WHEREAS, the Sel ler is the: 

(checic one) 

I ""I Owner and operator 

I I Owner only 

|X~| Operator only (with a lease with the facility's owner which 
gives the Seller full rights of possession and usa of the 
facility during the term of this Contract) 

of a cogeneration facility or a small power production facility which is a 
qualifying facility under Subchapter 2 of the PUC's Standards for Small Power 
Production and Cogeneration in the State of Hawaii, Chapter 74 of Title 6; and 

WHEREAS, the Seller's facility is located at 91-325 Komohana Street, Ewa 
Beach, HI 1s more fully described in Appendix A attached hereto ana made a 
part hereof; and 

WHEREAS, the Seller desires to sell to the Company electric energy 
generated by the Seller's facility, and the Company wishes to purchase such 
energy from the Seller, upon the terms and conditions set forth herein; 

NOW, THEREFORE, in consideration of the premises and the respective 
prcHnlses herein, the Company and the Seller hereby agree as follows; 

!• Parallel Operation: 

The Company agrees to allow the Seller to interconnect and operate in 
parallel with the Company's system provided that such Interconnection and 
operation shall not adversely affect the Company's property or the operations 
of its customers and shall not present safety hazards to the Company's system, 
property or employees or the Company's customers or the customers' property or 
en^)loyees. 

PU32712 
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2. Purchase and Sale of Energy; Rate for Purchase and Sale; Billing and 
Payment: 

(a) The Company agrees to purchase energy from the Seller pursuant to 
the terms and conditions of which are more fully described In 
Appendix D attached hereto and made a part hereof. 

(b) Sales of energy by the Company to the Seller shall be governed by an 
applicable rate schedule filed with the PUC and not by this Contract, 

(c) A statement for energy purchased will be rendered and payment will 
be made for such energy in accordance with the Rules of the Company 
for service to its customers. 

3. Facilities Owned and/or Operated by the Seller: 

The Seller agrees to furnish. Install, operate, and maintain suitable ana 
sufficient equipment and records, and to follow such operating procedures, as 
may be specified by the Company to protect the Company's system from damages 
resulting from the parallel operation of the Seller's facility, including such 
equipment, records and operating procedures as more fully described In 
Appendix B attached hereto and made a part hereof. The Seller agrees that no 
changes or additions to its facility will be made without prior written 
approval by the Company and amendment of this Contract. 

Without limiting the foregoing. Seller shall Install, operate and main
tain Its facility In accordance with sound engineering practice. Seller's 
operation and maintenance schedules shall be established to provide adequate 
staffing by qualified personnel at all times. 

4. Interconnection Facilities Owned by the Company: 

The Company agrees to furnish. Install, operate and maintain such 
interconnection facilities on its side of the point of interconnection with 
the Seller's facility as required to accept energy from the Seller's facility 
and for parallel operation with the Seller's facility and as more fully 
described in Appendix C attached hereto and made a part hereof. All such 
interconnection facilities shall be the property of the Company, The inter
connection point is shown on the diagram which is attached hereto and referred 
to in Appendix B attached hereto, 

5. Sel ler Payments: 

The Seller agrees to pay to the Company for the Company's investment in 
the Interconnection facilities described in Appendix C for any costs incurred 
in operating, maintaining, replacing, or relocating Company-owned 
interconnection facilities; and a monthly Metering Charge of $25.00 per month; 
subject to the terms and conditions included in Appendix C. 

.PU32712 -2-
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6. Continuity of Service: 

(a) The Company may require the Seller to temporarily curtail, interrupt 
or reduce deliveries of energy (i) when necessary in order for the 
Company to construct, install, maintain, repair, replace, remove, 
investigate or inspect any of Its equipment or any part of its 
system; or (11) If the Company determines that such curtailment, 
interruption or reduction is necessary because of a system 
emergency, forced outage, operating conditions on its system, or 
ccHipTlance with prudent electrical practices. In any such event, 
the Company shall not be obligated to accept or pay for any energy 
from the Seller except for such energy that the Company notifies the 
Seller that it is able to take during this period due to the 
aforesaid circumstances. The Company shall take all reasonable 
steps to minimize the number d.n(i duration of interruptions, 
curtailments or reductions. 

(b) The Company shall not be required to purchase energy during any 
period during which, due to operational circumstances, purchases 
from any qualifying facility will result in costs greater than those 
which the Company would incur if it did not make those purchases, 
but Instead generated an equivalent amount of energy itself, 
provided that the Company shall provide the Seller with at least 
twenty-four hours advance oral or written notice of any such period 
to allow the Seller to cease the delivery of energy to the Company. 
If the Company fails to provide such notice, it will pay the same 
rate for such purchase of energy as would be required had the period 
not occurred. 

7. Personnel and System Safety: 

Notwithstanding any other provisions of this Contract, if at any time the 
Company reasonably determines that (1) the facility may endanger the Company 
personnel, and/or (11) the continued operation of the Seller's facility may 
endanger the integrity of the Company's electric system or have an adverse 
effect on the Company's other customers, the Company shall have the right to 
disconnect the Seller's facility from the Company's electric system. The 
Seller's facility shall remain disconnected until such time as the Company is 
satisfied that the CQndition(s) referred to In (1) and/or (11) of this Section 
have been corrected, and the Company shall not be obligated to accept or pay 
for any energy from the Seller during such period. If the Company disconnects 
the Seller from the Company's systan, it shall Immediately notify the Seller 
by telephone and confirm in writing the reasons for the disconnection within 
three working days. 

8. Metering: 

The Company will supply, own, and maintain all necessary meters and 
associated equipment utilized for billing and energy purchase. The meters 
will be tested and read in accordance with the Rules of the Company and PUC 
rules. The Seller shall supply, at no expense to the Company, a suitable 
location for meters and associated equipment used for billing and energy 
purchase. 

PU32712 -3-



CA-IR-225 
DOCKET NO. 2006-0386 
ATTACHMENT 1 
PAGE 4 OF 21 

9. Permits and Licenses: 

The Seller shal l ob ta in , at i t s expense, any and a l l author izat ions, 
permits and licenses required for the construct ion and operation of i t s 
f a c i l i t y , including but not l im i ted to r ights-of -way or easements. The Sel ler 
shal l i n s t a l l , operate and maintain i t s f a c i l i t y safe ly and in compliance with 
a l l applicable laws and regula t ions. As used in t h i s Contract, the term 
" f a c i l i t y " includes a l l interconnection equipment owned by the Se l le r , 

10. Term: 

This Contract shall not become effective until the PUC has, by 
appropriate decision and order satisfactory to the Company, given Its approval 
of this Contract in exactly the forin in which it was executed, and in such 
approval has authorized the energy charges to be paid by the Company to the 
Seller hereunder to be included in the Company's Fuel Adjustment Clause 
computations for the term of this Contract. 

The Contract shall remain in effect for a minimum term of one year from 
the date of PIX approval, and shall continue in effect after the minimum term 
on a year-to-year basis until terminated by either party. Either the Company 
or the Seller may terminate the Contract at any time after the end of the 
minimum term upon ninty (90) days advance written notice to the other party. 
Notwithstanding any of the foregoing, the Company may terminate the Contract 
at any time upon the occurrence of any condition described In Appendix E 
attached hereto and made a part hereof, 

11. Indemnification: 

The Seller shall indemnify, defend and hold harmless the Company and its 
directors, officers, employees and agents, and their respective heirs, suc
cessors, legal representatives and assigns, from and against any and all 
liabilities, damages, costs, expenses (Including attorneys' fees), losses, 
claims, denands, action, causes of action, suits and proceedings of every 
kind, including those for damage to the property of any person or entity 
(including the Seller) and/or for injury to or death of any person (including 
the Seller's employees and agents), which directly or indirectly result from 
or arise out of or in connection with (1) the Interconnection or parallel 
operation of the Seller's facility with the Company's electrical system, 
except as are attributable to the negligence or willful misconduct of the 
Company, and/or (11) the breach of any of Seller's representations or 
warranties herein. 

12. Insurance: 

The Sel ler s h a l l , at i t s own expense and during the term of the Contract 
and during d.ny other time that the Se l le r ' s f a c i l i t y is interconnected with 
the Company's system, secure and maintain in e f fec t w i th a responsible insur
ance company authorized to do insurance business in Hawaii the fo l lowing 
insurance that w i l l protect the Sel ler and the Company: The Sel ler sha l l 
maintain comprehensive general l i a b i l i t y insurance with respect to the 
Se l l e r ' s f a c i l i t y , the Se l le r ' s operat ions, and the Se l l e r ' s interconnection 

PU32712 - 4 -
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with the Company's system, with limits of liability of at least $1,000,000.00 
per occurrence and |1,000,000.00 annual aggregate for bodily injury and 
$1,000,000.00 for property damage. Said insurance shall name the Company as 
an additional insured, shall include contractual liability coverage for 
written contracts and agreements including this Contract, and shall be 
non-cancellable and nonalterable without thirty (30) days prior written notice 
to the Company. The adequacy of the coverage afforded by the required 
insurance shall be subject to review by the Company from time to time, and if 
it appears In such review that a prudent businessman in Hawaii operating a 
business similar to that operated by the Seller would increase the coverages 
and/or limits of his liability insurance, the Seller shall forthwith increase 
such coverages and/or limits to that extent and the costs of such increased 
coverages and/or limits shall be borne by the Seller. The Insurance required 
hereunder shall provide that it 1s primary with respect to the Seller and the 
Company. The Seller shall provide evidence of such Insurance by providing 
certificates of insurance to the Company within 30 days of any change. 
Initially, certificates of insurance must be provided to the Company prior to 
any parallel interconnection. The Seller's indemnity and other obligations 
shall not be limited by the foregoing insurance requirements. 

13. Assignment: 

This Contract may not be assigned by either the Company or the Seller 
without the consent of the other party and the Commission. Such consent shall 
not be unreasonably withheld, 

14. Right of First Refusal: 

The Company shall have the right of first refusal to purchase all 
electric energy produced for sale by the Seller. The Seller shall not sell 
electricity to any other person or business entity unless it has satisfied all 
applicable legal requirements, including but not limited to the Hawaii Public 
Utilities Law and the rules and regulations of the PUC. 

15. Hawaii Public Utilities Commission: 

(a) This Contract is subject to and contingent upon approval by the PUC, 
as more fully set forth in Section 10 hereof. 

(b) This Contract shall, at all times, be subject to such changes or 
modifications by the P\£ as said PUC may, from time to time, direct 
in the exercise of its jurisdiction. 

(c) Notwithstanding any other provisions of this Contract, the Company 
shall have the right to unilaterally file with the PUC, pursuant to 
the PUC's rules and regulations, an application for a change in 
rates, charges, classification, or service, or any rule, regulation, 
or other contract relating hereto. 

PU32712 
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16. Force Majeure: 

If the Company shall be wholly or partially prevented from performing any 
of its obligations under this Contract by reason of or through strikes, light
ning, rain, earthquake, wind, riots, fire, flood, invasion, insurrection, lava 
flow or volcanic activity, tidal wave, civil commotion, accident, equipment 
failures, the order of any court, judge or civil authority, war, any act of 
God or the public enemy, or any other similar or dissimilar cause reasonably 
beyond its exclusive control and not attributable to its neglect, then and in 
any such event, the Company shall be excused from whatever performance is 
prevented by such event to the extent so prevented, and the Company shall not 
be liable for any damage or loss resulting therefrom. 

17. Se l l e r ' s Warranties 

The Seller represents and warrants as follows: 

(a) The Seller has all necessary right, power and authority to execute, 
deliver and perform this Contract. 

(b) The execution, delivery and performance of this Contract by the 
Seller will not result in a violation of any law or regulation of 
any governmental authority, or conflict with, or result in a breach 
of, or cause a default under, any agreement or Instrument to which 
the Seller is a party or by which it is bound. 

18. Miscellaneous 

(̂ ) Amendments. Any waiver, alteration, amendment or modification of 
this Contract or any part hereof shall not be valid unless in 
writing and signed by the partles-

(b) Binding Effect. This Contract shall be binding upon and inure to 
the benefit of the parties hereto and their respective successors, 
legal representatives, and permitted assigns. 

(̂ ) Notices. Any written notice provided hereunder shall be delivered 
personally or sent by registered or certified first class mail, with 
postage prepaid, to the other party at the following address: 

Company: Hawaiian Electric Company, Inc. . 
P. 0. Box 2750 ' 
Honolulu, Hawaii 96540 
Attn: 

Seller: The mailing address listed in 
Appendix A attached hereto. 

PU32712 -6-
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Notice sent by mail shall be deemed to have been given on the date 
of actual delivery or at the expiration of the fifth day after the 
date of mailing, whichever 1s earlier. Any party hereto may change 
Its address for written notice by giving written notice of such 
change to the other party hereto. 

(d) Effect of Section and Appendix Headings. The headings or titles of 
the several sections and appendices hereof are for convenience of 
reference and shall not affect the construction or Interpretation of 
any provision of this Contract, 

C^) Non-Waiver. No delay or forbearance of the Company or the Seller in 
the exercise of any remedy or right will constitute a waiver 
thereof, and the exercise or partial exercise of a remedy or right 
shall not preclude further exercise of the same or any other remedy 
or right. 

(f) Relationship of the Parties. Nothing In this Contract shall be 
deemed to constitute either party hereto as partner, agent or 
representative of the other party or to create any fiduciary 
relationship between the parties. The Seller does not hereby 
dedicate any part of its facility to serve the Company, Company's 
customers or the public. 

(g) Entire Agreement. This Contract constitutes the entire 
understanding and agreement between the parties. 

(h) Governing Law. This Contract shall be governed by and construed in 
accordance with the laws of the State of Hawaii. 

(1) Hawaii Plain Language Law. The purpose of this Contact is to permit 
the Seller to interconnect and operate in parallel with the 
Company's systam and to provide for purchase by the Company of 
electric energy and/or capacity from the Seller for retail sale to 
the public. Furthermore, this Contract is not for the retail sale 
of electricity by the Company to the Seller, Accordingly, the 
parties agree that the Hawaii Plain Language Law does not apply to 
this agreement. 

IN WITNESS WHEREOF, the Company and the Seller have executed this 
Contract as of the day and year first above written. 

HawaiianElectric Company, Inc. Hawaiian Independent Refinery, Inc. 

By 
^^^V»at Va.a^^pa^T' ^ ^ ^ Its / Ĵ  Ĵ  / \ W . A ^ Date 

^ 
B y - C . • - ' '- • B y 

its Date Its Date 

"Company" "Seller" 

PU32712 -7-
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APPENDIX A 

DESCRIPTION OF SELLER'S GENERATION AND CONVERSION FACILITIES 

1. Name of f a c i l i t y : HIRI Cogeneration Unit 

a. Location: 91-325 Komohana St reet . Ewa Beach, HI 

b. Telephone number ( for system emergencies): (808) 682-4698 

(Sh i f t Supervisor) 

c. Company b i l l i n g account no. : 

2. Owner*: F i r s t Hawaiian Bank, a Trustee 

3. Operator*: Hawaiian Independent Refinery, Inc. 

4 . Name of person to whom payments are to be made: Hawaiian Independent 

Refinery, Inc . 

a. Mailing address: P. 0. Box 3379 

Honolulu, Hawaii 96842 

Attn: Mr. Lewis N. Levy 

b. Hawaii Gross Excise Tax License Number: 10007504 

Attach a Certificate of Good Standing issued by the DCCA and dated no 
earlier than 30 days prior to the date of this Contract. 

PU32712 
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5. Equipment; 

a. Type of f a c i l i t y and conversion equipment: General E lec t r i c Combustion 

Turbine/Brush 13.8 Kv 

Generator 

b. Design capac i t y : * * 18,500 Kw la 90°F 

c. Single or 3 phase: 3 Phase 

d . Name of manufacturer: Stewart & Stevenson 

e. Date of i n s t a l l a t i o n : December 22, 1983 

6 . Projected date of operation in pa ra l l e l to Coir^any's system ("Operational 
Date"): December 28, 1983 

7. Insurance c a r r i e r : Lloyds of London 

8 . I f the owner is not the operator, attach a l e t t e r from the owner that the 
Se l le r , as Lesse?*,/1s e n t i t l e d to operate the Se l l e r ' s f a c i l i t y . 

9 . I f the land on which the f a c i l i t i e s are located i s not owned by the 
f a c i l i t y ' s owner, attach a l e t t e r from the owner of the land which 
establishes the r i g h t of the f a c i l i t y ' s owner to put the f a c i l i t y on the 
land and the existence of required r i gh ts of way and easements-

**The "Allowed Capacity" of t h i s Contract shal l be the i ns ta l l ed and operating 
capacity of the Se l le r ' s f a c i l i t y interconnected with the Company's system 
on the date which is s ix months a f te r the Operational Date of t h i s Contract 
as set fo r th in th is Appendix A. 

PU32712 -9-
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STATE OF HAWAII 

DEPARTMENT Or CÔ !MBRCE AIID CONSUMER AFFAIRS 

Honolulu 

I, MARY G. F. BITTEEMAK, Director of Conmerce and Consumer 

Affairs, being the appropriate officer under the laws of the State of 

Hawaii to msOce this certification, do hereby certify that HAWAIIAN 

IKDEPEHDENT REFINERY", IHC. was incorporated under the laws of the 

State of Hawaii on May 1, 1979 under the name of PROMA, INC.; that 

the corporate name was changed on May T, 19T9 to HAWAIIAN INDEPENDENT 

REFINERY-HAWAII, INC.; that the corporate name was changed on July U., 

19T9 to .HAWAIIAN INDEPENDENT REFINERY, INC.; that it is an existing 

corporation in good standing, and is d\ily authorised to transact 

business; and that the following is a list of all charter documents 

on file in this Department: 

Document Filed 

1. Articles of Incorporation and 
Affidavit of Officers, dated 
May 1, 1979. May 1, 1979 

2. Certificate of Amendment of 
Articles of Incorporation, 
dated May T, 19T9. May 7, 1979 
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Document 

3, Merger Agreement and Certificate 
of Vice President and Secretary 
of Hawaiian Independent Refinery, 
Inc. and Certificate of Vice 
President and Secretary of 
Hawaiian Independent Refinery-
Hawaii, Inc., dated July 9, 1979-

Filed 

July 11, 1979 

IN WITNESS WHEREOF, I have hereunto 

set my hand and affixed the seal of 

the Department of Commerce and Consumer 

Affairs, at Honolulu, this 15th day of 

December, I983. 

Director or Coznmerce and Consumer Affairs 

By_ 
Corporation and Securities Administrator 

PU32712 -9B-
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STATE OF HAWAII 
DEPARTMENT OF COMMERCE AND CONSUMER AFFAIRS 

Honoiulu 

I, the undersigned Director of Commerce and Conajmer Affairs of the State of Hawaii, do hereby certify 
that according to the records of this Department 

FIRST HAWAIIAN BANK 

was incorporated under the laws of Hawaii on February 4 , 1 9 7 4 ; that it 

is an existing corporation in good standing, and is duly authorized to transact business. 

IN WITNESS WHEREOF, I have hereunto set my 

hand and affixed the sea! of the Department of 

Commerce and Consumer Affairs, st Honolulu, 

Hawaii. 

DatwJ: December 6 , 1983 

Director of Commerce and Consumer Affeirs 

Bv x^^^ . ^ . ^y^^ r ' 
Corporation and Sfefiiritiw Admmistri tor R*v. 2/83 T 

PU32712 -90-
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ŝe--. aaŝ -* •* Haw^allan 
^ ' " • ' . j 1 .̂  Indopondont Refinery, Inc. 

A Pacific Resources, Inc. C o m p a q 

PRJ Tower 733 Bishop Street 
P O. Box 3379 Honolulu, Hawaii 96842 
Teiephone 808 547-3222 Teiex 0634238 

December 28, 1983 

Hawaiian Electric Company, Inc. 
Post Office Box 2750 
Honolulu, Hawaii 96840 
Attn: Mr. H. D. Williamson 

Vice President - Planning 

Subject: HIRI Representations In Compliance With 
Appendix A Of Purchase Power Contract. 

Sir: 

Pursuant to Appendix A of the Purchase Power 
Contract (Agreement), dated December 28, 1983, by and 
between Hawaiian Electric Company, Inc. (HECO) and 
Hawaiian independent Refinery, Inc. (HIRI), HECO 
requests certain written confirmations regarding the 
power facilities and real property more particularly 
described in said Appendix A. 

In lieu of and pending the procurement of the 
aforesaid written representations from the appropriate 
parties, HIRI hereby states that, in its considered 
opinion based on conveyance and collateral transaction 
documents executed by and among HIRI, the fee owner of 
the pertinent real property and the owner of the power 
facilities, (i) HIRI had the right to construct the 
power facilities, (ii) necessary rights of way and 
easements to operate the power facilities are 
appurtenant to HIRI' s interests in and' to said 
facilities; and (iii) HIRI has the right to operate the 
power facilities. 

HIRI further states that it will apply all 
reasonable efforts to acquire written confirmation of 
the foregoing statements from the applicable parties as 
soon as possible. 

Very truly yours. 

V^coU-7. t 
Lewis[N. Levy 
Vice President 

L N L / j C 
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Rotlini Burdick Hunter of Hawaii, Inc. 
Suite 68, 1221 Kapiolani Boulevard, Honolulu, Hawaii 96814 
Mailing Address: P. 0. Box 3650, Honofulu, Hawaii 96811 
Telephone; (808) 523-6931 Telex; 7430567 

CERTIFICATE OF INSURANCE 
Nam* «nd Address of Certificate Holder 

HAWAIIAN ELECTRIC COMPANY, INC. 

Name and Address of Intured 

HAWAIIAN INDEPENDENT REFINERY. INC, 
C/O PACIFIC RESOURCES. INC. 
P. 0. BOX 3379 
HONOLULU, HAWAII 96842 

This is to certify that poltcias of insurance fisted below have been issued to the insured named above and are in force at this time. 

TYPE OF INSURANCE 

y Gtfwral L iabi l i ty 
O J Comprehensive Form 

ES Premises - Operations 

QG Explosion and Collapse 
Hazard 

Q j Underground Hazard 

S Products/Complattd 
Operations Hazard 

LX) Contractual Insurance 

UJ Broad Form Property 
Damage 

U J Independent Contractors 

Qy Personal Injury 

Automobi le Liabi l i ty 

D Comprehensive Form 

D o w n e d 

D Hired 
D Non-Owned 

Excttn Liabi l i ty 

D Umbretta Form 

E ! Other Than Umbrella 
Form 

Workers* Compensation 

and 

Emir iovan ' L l i ^ i lHy 

OttWf 

COMPANY AND POLICY NUMBER 

LLOYDS' OF LONDON 

RENEWAL OF ML825485 

ASSOCIATED ELECTRIC & GAS 
INSURANCE SERVICES 

244 NJ 

POLICY 
EXPIRATION 

DATE 

12/31/86 

7/1/86 

Limits of Liabi l i ty in Thousands (0001 

Bodily Injury 

Property Damage 

Bodi ly In jury and 
Property Damage 

Combined 

Each 
Occurrence 

S 

$ 

$ 1,000 

"Applies to Products/Compteted 
Operations Hazard. 

Bodily Injury 
(Each Person) 
Bodily Injury 

(Each Occurrence) 

Property Damage 

Bodi ly Injury and 
Property Damage 

Combined 

Bodily Injury and 
Property Damage 

Combined 

Statutory 

$ 
s 
s 
$ 

$ 5,000 

Aggregate 

$ 

s 

$ 1,000 

(Personal Injury) 

s 5,000 

S {Each Accident) 

Description of Operations / Locations / Vehicles f l E ; P U R C H A S E POWER C O N T R A C T 

IT IS AGREED THAT HAWAIIAN ELECTRIC COHPANY, INC. IS HEREBY NAMED AS AN ADDITIONAL INSURED BUT 
ONLY AS RESPECTS LIABILITY ARISING OUT OF OPERATIONS PERFORMED BY THE NAMED INSURED AS PER THE 
REFERENCED CONTRACT. 

This certificate is not a policy and of itself does not afford any insurance. Nothing contained in this certificate shall be constaied to amend, 
extend or alter the coverage limits, terms or conditions of the policies it certificates. 

Canceltatton: Should any of the above described policies be cancelled before the expiration date thereof, the issuing company will jECK!e«)W 
^ m a i ! _ _ „ — 3 0 _ days written notice to the above named certificate hoideoc*MX>^MK?3XX?w*&<3CiXE(;3S5(Oe<Sb)l!*)mp(0!»X85X»3>38^^ 
U^m}^i<^m^MM^l^(^^^<^^6ft^U^^ 

Date issued: DECEMBER 21, 1983 cr 
PU32712 -_ Alithorized Representative , 

"^ ;':v;af'i. Inc. 

XJL 
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APPENDIX B 
FACILITIES OWNED BY THE SELLER 

SELLER'S FACILITIES 

1. The Seller shall furnish, install, operate and maintain facilities such as 
breakers, relays, switches, synchronizing equipment, monitoring equipment 
and control and protective devices designated by the Company as suitable 
for parallel operation with the Company System. Such facilities shall be 
accessible at all times to authorized Company personnel. 

2. For the purpose of this agreement the "Seller's facility" is defined as 
those equipment and devices, and associated appurtenances owned by the 
Seller, which produce electric energy and are required to interconnect and 
deliver the energy to the Company's system. A single-line diagram, relay 
list, and trip scheme, reviewed and accepted by the Company, of the 
Seller's facility at the time the Contract is signed, shall be attached to 
this agreement and made a part hereof. Material changes or additions to 
the Seller's generating and interconnection facilities reflected in the 
single-line diagram, relay list, and trip scheme shall be approved by the 
Company pursuant to paragraph 3 of the Contract. 

3. The Company shall review the design drawings and Bill of Material for the 
Seller's facility. The Company shall have the right to specify the type 
of electrical equipment, the type of protective relaying equipment (which 
equipment shall be mutually agreeable to the parties) and the settings 
that affect the reliability and safety of operation of the Company's and 
Seller's interconnected systems. 

4. The Seller shall purchase the Company's existing facilities which are used 
exclusively for the delivery of energy to the Seller, with the exception 
of metering equipment. These facilities Include the 46 kv substation and 
appurtenances, other than metering, known as HIRI substation and shall be 
part of the Seller's facility. The purchase price is $515,000.00, payable 
upon approval of the Contract and approval of the sale by the Public 
Utilities Commission. 

5. The Company's approval of material changes or additions to the Seller's 
facilities required by Section 3 of this Contract and paragraph 2 of this 
Appendix will not be unreasonably withheld by the Company. 

OPERATING PROCEDURES 

1. The Company may require periodic reviews of the Seller's facilities, 
maintenance records, available operating procedures and policies, and 
relay settings, and request changes it deems necessary to protect the 
Company's system from damages resulting from the Seller's parallel 
operation. 

2. The Seller must notify the Company's System Load Dispatcher prior to 
putting a generator on or taking a generator off the system. Such notifi
cation should be as far in advance as reasonably possible under the cir
cumstances causing the action. 

PU32712 -10-
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3. The Seller must separate from the Company's system whenever requested to 
do so by the Company's System Load Dispatcher pursuant to paragraphs 6 and 
7 of the Contract. It is understood and agreed that at times It will not 
be possible for the Company to accept electric energy due to temporary 
operating conditions on the Company's system and these periods will be 
specified by the Company's Load Dispatcher. Notice will be given in 
advance when these are scheduled operating conditions. 

4. During the startup phase of the Seller's facility, the Company may require 
temporary rearrangement of loads on its system. It Is understood and 
agreed that the Company may have to limit times during which Seller's 
loads can be served from a single source from the Company's system. 
Seller agrees to pay for all costs associated with switching and related 
activities by the Company to acconsnodate testing and startup of Seller's 
equipment. 

5. Until the 138 kv interconnection is completed, 1t Is understood and agreed 
that the Company may have to limit times during which Seller's loads can 
be served from a single source from the Company's system during emergency 
conditions and during periods of prolonged outages of the Seller's 
generating equipment. Seller agrees to pay for all costs associated with 
switching and related activities by the Company to accommodate service to 
Seller's loads as mutually agreeable between the Seller and the Company. 

6. Logs must be kept by the Seller for information on unit availability, 
including reasons for planned and forced outages; circuit breaker trip 
operations; relay operations, including target initiation; and other 
unusual events. The Company shall have the right to review these logs, 
especially in analyzing system disturbances. 

7. The Seller must notify the Company's system Load Dispatcher two (2) months 
In advance of any planned maintenance of the Seller's facility which will 
necessitate the sale of energy by the Company to the Seller. The Company 
may request deferral of such maintenance to a period specified by the 
Company after reviewing anticipated operating conditions. The Company 
shall not unreasonably delay maintenance of the Seller's facility. 

PU32712 -11 
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APPENDIX C 
INTERCONNECTION FACILITIES OWNED BY THE COMPANY 

46 KV FACILITIES 

1- The Company will temporarily interconnect the Seller's facility with the 
Company's system with an existing 46 kv circuit, known as the CEIP-42 
46 kv circuit. The Company will design and construct modifications as 
follows: 

a. Receive, test, and install revenue metering including low-voltage wir
ing at the Seller's facility. In addition to design and construction 
of all other elements of Seller's facility, the Seller shall install 
Westinghouse type MTP metering units, cut panels for revenue meters 
and test switches, and provide conduits and pull lines for wiring. 
The revenue meters will be owned and maintained by the Company. 

b. Make an overhead reconnection between the Company's CEIP-46 46 kv 
circuit and the CEIP-42 46 kv circuit. 

c. Install a potential transformer to block closing on the Company's oil 
circuit breaker number 5156 except for deadline only. 

d. Install a synchroverifler relay on the Company's Kahe-CEIP 138 kv cir
cuit to block closing except for 1) dead bus and or dead line, and 
2) voltages of equal magnitude and phase. 

e. Design and install a dead-end pole in Seller's facility and realign 
the incoming tap to the dead-end pole as required. 

f. Design and install supervisory and communication equipment for remote 
control and metering (a Remote Terminal Unit) at the Seller's 
facility. Seller shall install and the Company shall test trans
ducers, metering, AC and BC sources, and telephone lines for super
visory and corranunications equipment. Seller shall provide intercon
necting wiring up to the supervisory and communications equipment, and 
make provisions for telephone connections to communication equipment. 
This equipment will be retained for use with the permanent facilities. 

2. The Seller will obtain an agreement with- Hawaiian Telephone Company which 
is effective at all times during the period that the Seller is intercon
nected by the 46 kv circuit for the protection of Hawaiian Telephone 
Company system equipment in the Campbell Industrial Park area. The Seller 
shall provide a copy of this agreement to the Company. 

3. The Seller assumes liability for any damages caused by Seller's 
interconnection at 46 kv, as reasonably determined by the Company. 

4. The 46 kv interconnection facility arrangement between Seller and the 
Company shall terminate upon completion of the 138 kv interconnection 
facilities or 6/1/86, whichever occurs first. 
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5. The Company will bill the Seller and the Seller will, within 30 days after 
the billing date, reimburse the Company for all costs incurred in install
ing, operating, maintaining and removing the 46 kv interconnection 
facilities. The Company's costs will be determined on the basis of out
side services costs, direct labor costs, material costs, transportation 
costs, applicable overheads at the time incurred, and applicable taxes. 
Applicable overheads will include such costs as vacation, payroll taxes, 
non-productive wages, supervision, tools expense, employee benefits, 
engineering administration, corporate administration, and materials 
handling. Applicable taxes will include the Public Service Company Tax 
and Public Utility Fee. 

138 KV FACILITIES 

1. The Company will construct, own, operate and maintain all facilities 
required to interconnect the Company's system with the Seller's facility 
at 138 kv, up to the Interconnection Point. 

These facilities include a single 138 kv line between the Company's CEIP 
Substation and the Seller's Facility, appurtenances at the Company's CEIP 
Substation, and associated equipment, including pilot wire cables, 
telemetry, and supervisory and communication equipment for remote control 
and metering. It is understood that the facilities are and shall remain 
the property of the Company for its use as described, including service to 
other customers. 

2. The Seller agrees to pay the Company a contribution for the Company's 
investment in the 138 kv interconnection facilities. Such contribution 
will be made monthly, as costs are incurred. The Company shall reimburse 
the Seller a pro rata share of any contributions applicable to any portion 
of the 138 kv interconnection facilities used to serve other customers. 

3. The Company will bill the Seller monthly and the Seller will, within 
30 days after the billing date, reimburse the Company for any costs 
incurred In operating, maintaining, replacing, or relocating the Company-
owned interconnection facilities. The Company's costs will be determined 
on the basis of outside services costs, direct labor costs, material 
costs, transportation costs, applicable overheads at the time Incurred, 
and applicable taxes. Applicable overheads will include such costs as 
vacation, payroll taxes, non-productive wages, supervision, tools expense, 
employee benefits, engineering administration, corporate administration, 
and materials handling. Applicable taxes will include the Public Service 
Company Tax, and Public Utility Fee. 
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Mr. Edward J. Lui 
Hawaiian Itidependetit Refinery, Inc. 
PRI Tower 733 Bishop Street 
P.O. Box 3379 
Honolulu, Hawaii 96842 

Dear Mr. Lui: 

HIRI Interconnection With HECo 46KV Feeder (CSIP-42) 

We have completed a review of your December 5, 1983 letter concerning the 
following mutual agreements: 

1. HIRI agrees to pay all protection costs to upgrade 
HTCo*s Outside Plant (OSP) sufficient to provide equivalent 
protection if the MGN and the associated 12KV circuit are 
removed by HECo. 

2. The timing of the protective relaying scheme shown in your 
Exhibit I is acceptable. 

Based on the power data received to date, our OSP is adequately protected 
for the proposed CEIP-42 interconnection and we have no major objection at 
this time. 

As a reminder, HTCo. must be notified of any deviation on the existing power 
data or target dates. 

If you have any questions, please call Harold Karimoto, Senior Supervising 
Engineer, at 546-3352. 

Sincerely, 

^ 
"i / i Cî d'a^ 

Brian A. Dalda 
Engineering Manager 
Transmission & Customer Systems 

cc: T. Simmons (HECo.) 

PU32712 -14„ 
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APPENDIX D 

ENERGY PURCHASES BY COMPANY 

1 . Subject to the other provisions of th i s Contract, inc lud ing but 
not l im i ted to Sections 5, and 7 , , the Company shal l accept and pay f o r , at 
the respect ive on-peak and off-peak rates set f o r t h below, unscheduled energy 
generated by the Se l le r ' s f a c i l i t y and del ivered by the Sel ler to the Company; 
provided, however, that the rate of de l i very of such energy sha l l not exceed 
the Allowed Capacity as set f o r th in Appendix A at any given t ime. 

2 . Energy furnished by the Sel ler t o the Company sha l l be metered by 
a t ime-of-day meter. The on-peak hours shal l be those between 7:00 a.m. and 
9:00 p.m. d a i l y , and the off-peak hours sha l l be those between 9:00 p.m. on 
one day and 7:00 a.m. on the fo l lowing day. 

The respective on-peak and off-peak energy rates f o r the de l i ve ry of 
energy fo r sale to the Company shal l be 100% of the Company's on-peak and 
off-peak avoided costs fo r unscheduled energy in cents per k i lowatthour as 
shown by the Company's system cost data on f i l e wi th the PUC pursuant to 
Subchapter 3 of the PUC's Standards fo r Small Power Production and 
Cogeneration in the State of Hawaii, Chapter 74 ot T i t l e 5, at the time the 
energy i s de l ivered. In such data, the avoided cost rates f o r the demand 
nearest the Se l l e r ' s i ns ta l l ed capacity shal l be app l icab le . 

3 . Each energy payment determined by the rates in 2- w i l l be 
adjusted fo r react ive ki lovarhours furnished by the Company as fo l lows : 

The react ive ki lovarhours less than or more than 52 percent of the 
ki lowatthours furnished to the Sel ler by the Company fo r the appl icable 
payment period shal l be credi ted ( i f less) or charged ( i f more) at the ra te of 
0.2 cents per k i lovarhour . (Adjustment • 0.24 x [Rkvah - 0.62 Kwh]) 

The adjustment sha l l apply regardless of the ra te schedule under 
which the Company furnishes e l e c t r i c i t y to tha Se l le r . I f such schedule has a 
power factor clause, th i s provis ion w i l l supersede the appl icat ion of such 
clause. 

I f the adjustment resu l ts in a balance owed to the Company a f te r 
reduction of the energy payment, the Sel ler sha l l f o r thw i th pay such balance 
to the Company, 

PU32712 -15-



CA-IR-225 
DOCKET NO. 2006-0386 
ATTACHMENT 1 
PAGE 21 OF 21 

APPENDIX E 

TERMINATION EVENTS 

The Company may terminate the Contract at any time i f any of the 
fo l lowing condit ions occur; 

1 . The Se l l e r ' s f a c i l i t y f a i l s to be a qua l i f y i ng f a c i l i t y under 
Subchapter 2 of the PUC's Standards for Small Power Production 
and Cogeneration in the State of Hawaii , Chapter 74 of T i t l e 6 ; 

2 . The Sel ler by act or omission breaches or defaul ts on any 
covenant, condi t ion or other provis ion of t h i s Contract, and 
f a l l s to cure such breach or defaul t w i th in t h i r t y (30) days 
a f te r wr i t ten not ice of such breach or defaul t from the Company; 
or 

3. The Se l l e r ' s f a c i l i t y does not begin to operate and to o f fe r 
energy t o the Company w i th in 6 months af ter the Operational Date 
of the Contract, 

PU32712 -16-
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AGREEHENT 

T h i s A g r e e m e n t i s made a n d a g r e e d t o a s o f t h e / ^ d a y o f 

/4>V>4uUr , 1 9 9 1 , b y a n d b e t w e e n HAWAIIAN ELECTRIC 

COMPANY, I N C . ( " H E C O " ) , a n d HAWAIIAN INDEPENDENT REFINERY/ I N C . 

( " H I R I " ) . 

R E C I T A L S : 
- ~ — — — — — — — I 

WHEREAS, on December 28, 1983, HIRI and HECO entered into a 

Purchase Power Contract For Unscheduled Energy Made Available From 

A Qualifying Facility ("Purchase Power Contract"); and 

WHEREAS, as part of the Purchase Power Contract, HIRI and HECO 

agreed as to certain interconnection facilities described in 

Appendices B and C thereto; and-

WHEREAS, HIRI and HECO's predecessor-in-interest, Malama 

Property Investment Corp. ("MPIC") entered into a Purchase and Sale 

Agreement dated March 3, 1989 which provides for, among other 

things, the granting of certain rights and the assumption of 

certain obligations with respect to the interconnection facilities 

described in the Purchase Power Contract; and 

WHEREAS, this Agreement is intended to set forth those rights 

and obligations under the Purchase and Sale Agreement, to amend the 

Purchase Power Contract with respect to the interconnection 

facilities described in Appendices B and C thereto, and to reflect 

amendment of the Purchase and Sale Agreement to replace MPIC with 

HECO as purchaser; 

NOW, THEREFORE, in consideration of the premises and the 

mutual agreements and covenants herein contained and for other good 
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and valuable consideration, the parties hereto agree to the 

following: 

1. PURPOSE. 

HIRI is the owner of the fee simple interest in the land 

shown outlined with a heavy line on the map attached hereto as 

Exhibit A and by this reference made a part hereof. Pursuant to 

the Purchase and Sale Agreement dated March 3, 1989, HIRI intended 

to sell to MPIC, and pursuant to an amendment to the Purchase and 

Sale Agreement HIRI now intends to sell to HECO the land shown 

outlined and cross-hatched on Exhibit A. In conjunction with- that 

sale, HIRI shall grant to HECO a perpetual easement with no 

relocation (except at HIRI's expense) in the form attached hereto 

as Exhibit B and by this reference made a part hereof over the 

lands shown outlined and filled with dots on Exhibit A to 

construct, reconstruct, operate, maintain, repair and remove pole 

and wire lines, guy wires and anchors and such other appliances and 

equipment as may be necessary for the transmission and distribution 

of electricity. HECO hereby grants to HIRI: 1) the right to 

construct a new 4 6 KV circuit from HECO's Kalaeloa substation to 

HIRI's existing substation by attaching a single circuit 46 KV line 

using 336.4 AAC conductors (and a messenger-supported 

communications cable) on HECO's poles (P2 to P7) as shown on 

Attachment A; 2) the right to construct a new 138/46 KV substation 

adjacent to HECO's Kalaeloa substation; and 3) the right to tie 

into its new 46 KV circuit as desired by HIRI, and as approved by 

HECO, and upon the terms and conditions contained herein. This 

- 2 -
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arrangement is intended to provide HECO with an effici^nt^ryfitSng 

for its poles and lines in conjunction with its Kalaeloa project 

and to provide HIRI with the right to attach a 4 5 KV line and 

supervisory communications circuit on certain of HECO's poles in 

the easement area in conjunction with its development of a 

dedicated 46 KV circuit. The facilities described herein are also 

the transmission and interconnection facilities referred to in the 

Purchase Power Contract. -

2. ADDITIONAL FACILITIES REQUIRED TO ACCOMMODATE 13 8 KV 
CONNECTION BETWEEN HECO'S KALAELOA SUBSTATION AND HIRI'S 
EXISTING SUBSTATION. 

A. As shown in Attachment A, HECO shall design and 

construct, and HIRI will own and maintain a new 46 KV circuit from 

HIRI's new substation, to be constructed adj acent to HECO's 

Kalaeloa substation, that will terminate at the 46 KV breaker "A" 

(HECO No. 5319) at HIRI's existing substation. The parties agree 

that this new 46 KV circuit shall be for the sole use of HIRI and 

that HIRI's new and existing substations, all equipment, wire lines 

and appliances necessary for this new 46 KV circuit shall be the 

property of HIRI, except as otherwise expressly provided herein. 

HECO shall route this new 46 KV circuit on HECO's poles P2 through 

P7 at HIRI's cost. Routing of this new 46 KV circuit from pole P7 

to HIRI's existing substation will be via steel poles designed, 

constructed and maintained by HIRI at HIRI's cost. Routing of this 

new 46 KV circuit from pole P2 to HIRI's new substation will be 

designed, constructed and maintained by HIRI at HIRI's cost. 

Routing of the supervisory communications circuit from HECO's 

-3-
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Kalaeloa substation to HIRI's existing substation will be via 

HECO's poles P2 through P7, and from P7 to HIRI's existing 

substation will be via HIRI's steel poles. This circuit will be 

designed, constructed and maintained by HIRI at HIRI's cost. Cable 

clearances to 4 6 KV phase conductors and ground and cable 

attachments to the poles will be submitted by HIRI to HECO for 

design approval. 

B. At HIRI's cost, HECO shall make modifications to its 

existing supervisory equipment (Remote Terminal Unit or "RTU") at 

its Kalaeloa substation and HIRI's new and existing substations to 

perform the functions listed in paragraphs 3A and 3C. 

C. HIRI shall purchase and install all additional meter 

sockets and related equipment necessary for the additional revenue 

meters needed to register energy from HIRI to HECO via the new 

4 6 KV circuit. This eguipment shall be located in the existing 

meter cabinet at HIRI's existing substation. HIRI shall-cut meter 

cabinet panels for the revenue meters and test switches. HECO 

shall supply and install all revenue meters and recorders, and 

perfonn the necessary tests. 

D. HIRI shall design, purchase, install and test all 

additional relays at HIRI's existing substation. HECO shall 

witness testing, trip testing, and load readings. HECO shall have 

reasonable access to HIRI's maintenance records on such relays. 

E. HIRI shall design, purchase, install and test all 

protective relaying at HIRI's new substation as shown in Attachment 

B. HECO shall witness testing, trip testing, and load readings. 
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HIRI shall submit the protective relaying system design to HECO for 

design approval. Upon reasonable notice to HIRI, HECO shall have 

access to the protective relaying installation within HIRI's new 

substation. HIRI will furnish to HECO copies of all protective 

relaying calibration, test data, and AC/DC schematic diagrams. 

HECO shall have design approval for any changes and modifications 

to the protective relaying system in, addition to initial 

installation. HIRI shall comply with the HECO underfrequency 

protection guideline for independent power producers. 

F.(a) HIRI shall design, purchase and install or 

construct at HECO's Kalaeloa • substation the 

following eguipment: 
13 8 KV Breaker, Disconnect Switches, and 
associated equipment 

Associated civil and structural work to 
accommodate the 138 KV Breaker and Disconnect 
Switches 

Prior to approval for service, HECO shall 
witness breaker tests performed by HIRI. 
Tests include breaker timing, compressor 
checks, etc. which are normally recommended by 
the manufacturer, and proper operation and 
installation of the disconnect switches. 

(b) HIRI shall design, purchase and install or 

construct at HIRI's new substation the following 

equipment: 

25/33 MVA 138-46 KV Transformer (New HIRI ^1) 

46 KV Breaker and Disconnect Switches 

Associated civil and structural work to 
accommodate the 25/33 MVA Transformer, 46 KV 
breaker, interconnecting buswork to the 138 KV 
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breaker, protective relaying and deadend 
structures required for 46 KV connection to 
HECO's pole P2. Power for station-service 
will be separately metered with metering 
facilities provided by HIRI. 

(c) At HIRI's cost, HECO shall design, purchase and 
install or construct at HECO's Kalaeloa substation 
the following equipment: 

Protective Relaying, Metering and associated 
equipment as shown in Attachment B. This 
relay design will provide external 
annunciation to HIRI of all distinct 
manual/automatic breaker trip and close events 
resulting from HECO supervision of Breaker B 
and C operations. The annunciation design 
will be coordinated with HIRI to satisfy HIRI 
monitoring requirements. 

G. HIRI shall provide auto-synchronizing at Breaker A 

with interlock to close only if Breaker 5287 is open. If existing 

auto-synch circuit remains at' Breaker 5287, closing must be 

interlocked to close only if Breaker A is open. 

H. HIRI shall provide breaker auxiliary contacts of 

Breakers A, B and C to connect to the respective RTUs. 

I. HIRI shall install and HECO shall test all necessary 

transducers as specified by HECO. HIRI shall provide 

interconnecting control wiring up to the RTUs at HIRI' s new and 

existing substations and HECO's Kalaeloa substation, and HECO shall 

make the final electrical connections. 

J. The final electrical connections to HECO's 138 KV 

bus at its Kalaeloa substation, including any existing equipment or 

relay panels, shall be made by HECO's substation personnel. HIRI 

shall pull cables as required. 
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3 . OPERATING REQUIREMENTS. 

A. HECO's existing RTU at HIRI's existing substation 

shall continue to monitor all quantities now being monitored. In 

addition, this RTU shall monitor the following quantities at 

Breaker A, as shown in Attachment A: 1) megawatts (both 

directions), 2) megavars (both directions), 3) voltage, 4) current, 

5) status of Breaker A. 

B. HIRI shall- have trip capability over Breakers A, B 

and C. HIRI shall have close capability over Breakers A and B. 

HIRI shall provide protective relaying interlocks to prevent 

closing Breaker B when Breaker C is open. HIRI- shall provide a 

synchro-check relay, in addition to the auto-synchronizing 

eguipment as stated in 2G, to supervise closing Breaker A. 

C. The RTU installed by HECO at HECO's Kalaeloa 

substation shall be able to trip and close Breaker C and trip only 

Breaker B; the closing function of Breaker C, however, will be 

interlocked to close only if Breaker B is open. 

D. Close transition transfer between the new 4 6 KV 

circuit and the existing CEIP 42-46 KV circuit presently serving 

HIRI shall be performed by HIRI only upon the approval and under 

the supervision of HECO's load dispatcher. 

4. Before beginning any construction or other work within 

HECO's Kalaeloa substation, HIRI shall submit its plans and design 

to HECO for approval. No such construction or other work will be 
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commenced by HIRI in HECO's Kalaeloa substation without HECO•s 

prior written approval. 

HIRI shall arrange for and pay for a HECO observer who 

shall be present whenever HIRI is doing any work within HECO * s 

Kalaeloa substation. The observer shall be authorized to stop work 

in the event that work in the energized substation is unsafe or a 

risk to the continuous operation of the substation. 

5. All equipment and materials provided by HIRI hereunder in 

the installation and construction of facilities listed under 

Section 2-F(a) above shall meet the standards reasonably required 

by HECO to ensure the integrity and reliability of HECO's power 

transmission system. All such •equipment and materials shall be 

approved in writing by HECO before installation in HECO's Kalaeloa 

substation. HECO may refuse to approve these facilities unless and 

until all such facilities are made to conform with HECO's own 

standards for similar facilities on HECO's system. All equipment 

and materials purchased by HECO on HIRI's account shall be approved 

in writing by HIRI before installation. 

6. Any approval or acceptance by either party hereunder of 

design, plans, material, equipment or of completed construction by 

the other party shall not for any purpose be deemed an endorsement 

or guarantee of the competency or adequacy of the design, plans, 

material, equipment or construction nor a waiver by either party of 

any of the other party's obligations or liabilities. In the event 
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any approval is required by any provision hereof, such approval 

shall not be unreasonably withheld and it shall be conclusively 

presumed that the party from whom the approval is sought has 

approved of the matter submitted for approval if twenty-one (21) 

days after submission, no written disapproval with reasons therefor 

stated has been delivered to the submitting party. 

7. All equipment and materials provided by HIRI hereunder or 

purchased by HECO on HIRI's account to complete the facilities 

described in Sections 2-B, 2-F(a), and 2-F(c) shall be dedicated to 

HECO's ownership upon completion of the installation and acceptance 

by HECO. Upon such dedication and acceptance, HECO shall assume 

full responsibility for all maintenance, repair and operation of 

these facilities; provided, however, that HIRI shall be and remain 

liable for any damages, losses or claims whatsoever resulting from 

defective or negligent design, materials or workmanship and 

provided further that HIRI shall reimburse HECO for all costs 

incurred in such maintenance, repair and operation of the 

facilities described in Sections 2-B, 2-F(a), and 2-F(c). 

All equipment and materials provided by HECO as described 

in Section 2-A shall be dedicated to HIRI's ownership upon 

completion of the installation and acceptance by HIRI. Upon such 

dedication and acceptance, HIRI shall assume full responsibility 

for all maintenance, repair and operation of those facilities; 

provided, however, that HECO shall be and remain liable for any 
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damages, losses or claims whatsoever resulting from defective or 

negligent design, materials or workmanship. 

8. HIRI recognizes the inherent dangers and accepts all 

the risks attendant in the construction, installation, and 

maintenance of the facilities described in Sections 2-A and 2-F(a) 

surrounding the KAIAELOA-CEIP 138KV line and within HECO's Kalaeloa 

substation and, in particular, the work that will be done while the 

138KV line and substation are energized. In consideration of being 

allowed to conduct the construction, installation, and maintenance 

of the facilities described herein, each party -hereby agrees to 

indemnify and hold the other party, its officers, directors, agents 

and employees harmless from and against any and all claims, losses, 

damages, liabilities, penalties, demands, suits, costs, expenses 

(including reasonable attorney's fees and expenses) and proceedings 

of any nature whatsoever for bodily injury (including death) or 

property damage that result from each party's construction, 

installation, and maintenance of the facilities or the presence of 

each party's employees, agents or contractors on the other's 

property in conjunction with their obligations hereunder, 

regardless of the negligence or fault (but not gross negligence) of 

the other party, its officers, directors, agents or employees, 

9. COSTS. 

A. Except as noted in the following paragraph, HIRI 

shall reimburse to HECO thirty (3 0) days after invoice the costs 
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set forth in Exhibit C attached hereto and by this reference 

incorporated herein, incurred by HECO in engineering design and 

review, purchase, construction, testing and inspection of all work 

that HECO must perform as described in paragraph 2. All costs must 

be substantiated to HIRI's satisfaction by copies of invoices for 

materials and equipment and such other data as HIRI may reasonably 

require. 

HIRI shall pay the construction cost of the new 

46 KV circuit ($35,400) as follows: ten percent (10%) ($3,540) 

upon execution of this Agreement by HIRI and the balance thirty 

(30) days prior to start of construction by HECO.- Upon completion 

of such construction, HECO shall render to HIRI a statement for the 

balance due, if any, and HIRI shall pay the balance to HECO within 

thirty (30) days after the construction has been accepted by HIRI. 

B. As long as the facilities described in Sections 2-

B, 2-F(a) and 2-F(c) are utilized to service HIRI's power needs, 

HECO will bill HIRI monthly and HIRI shall within thirty (30) days 

after the billing date, reim.burse HECO for all reasonable costs 

incurred in operating, maintaining or replacing these facilities. 

HECO's costs will be determined on the basis of outside services 

costs, direct labor costs, material costs, transportation costs, 

applicable overheads at the time incurred and applicable taxes. 

Applicable overheads will include such costs as vacation, payroll 

taxes, non-productive wages, supervision, tools expense, employee 

benefits, engineering administration, corporation administration. 
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and materials handling. Applicable taxes will include the Public 

Service Company Tax and Public Utility Fee. 

10. In the event that the HECO/HIRI Purchase Power Contract 

is terminated for any reason, the facilities of Sections 2-A, 2-B, 

2-F(a), and 2-F(c) provided for in this Agreement shall remain in 

place for the service of HIRI's continuing power needs. 

The existing revenue meters measuring energy and reactive 

power from HECO to HIRI and vice versa shall also remain. 

11. In calculating payments for energy received by HECO, the 

electrical losses of the new HIRI ^1 step-up transformer shall be 

treated as deductions from energy registered on the revenue meter. 

The electrical loss factor shall be calculated on a percentage 

basis with reference to the demonstrated or expected average 

current flow from HIRI and the electrical impedance (real 

component) of the new HIRI rl step-up transformer. The energy 

received by HECO for calculating payment shall be calculated as: 

Energy received for payment = Metered energy X (1 - A/B) 

where A = transformer losses in KW; B = net electrical energy 

output in KW; and transformer losses are calculated based on the 

demonstrated or expected average current flow of HIRI's facility. 

In calculating payments for energy received by HIRI, the 

demand and energy charges will be decreased by the appropriate 

factor in the rate schedule applicable to HIRI. In addition, HIRI 

will reimburse HECO for the electrical losses of the new HIRI #1 

step-up transformer. The reimbursement will be based on the 

demonstrated or expected average current flow from HECO to HIRI, 
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the electrical impedance (real component) of the new HIRI ^1 

step-up transformer, and the rate schedule applicable to HIRI. 

IK WITNESS WHEREOF, the parties have caused this Agreement to 

be signed by appropriate representatives of each as of the date 

indicated. 

HAWAIIAH lENDEPENDENT R E F I N E R Y , I N C . 

Its 

"HIRI" 

Its V,^c^'^. ,-^icL.^ 

HAWAIIAN ELECTRIC COMPANY, INC. 

By 
I 

By _ I ^ ! ^ £ ^ ^ ^ 

"HECO" 
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Exhibit B to Interconnection 
Agreement 

REGULAR SYSTEM 

AFTER RECORDATION, RETURN BY MAIL [ ] PICKUP [ ] 

GRANT OF EASEMENT 

THIS INSTRUMENT made this day of 

1991, by and between HAWAIIAN INDEPENDENT REFINERY, INC., a Hawaii 

corporation, whose principal place of business is 733 Bishop 

Street, Honolulu, Hawaii 9 6813, hereinafter referred to as the 

"Grantor," and HAWAIIAN ELECTRIC COMPANY, INC., a Hawaii 

corporation, whose principal place of business and post office 

address are: 820 Ward Avenue, Honolulu, Hawaii 96814, and 

P. O. Box 2750, Honolulu, Hawaii 96840-0001, respectively, 

hereinafter referred to as the "Grantee." 
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The Grantor, in exchange for good and valuable 

consideration paid to the Grantor, the receipt of which is 

acknowledged, and of the covenants herein made by the Grantee, 

grants and conveys unto the Grantee a perpetual right and easement 

to construct, reconstruct, operate, maintain, repair and remove 

pole and wire lines, guy wires and anchors, and/or such other 

appliances and eguipment as may be necessary for the transmission 

and distribution of electricity to be used for light and power 

and/or communications and control circuits (provided such 

activities do not unreasonably interfere with Grantor's business), 

including, without limiting the generality of the foregoing, the 

right to trim and keep trimmed any trees in the way of its lines, 

appliances and equipment and the right of entry upon the Grantor's 

land for the aforesaid purposes, over, under, across and through 

those certain premises situate off Komohana Street at Honouliuli, 

Ewa, Oahu, in the Campbell Estate Industrial Park, described as 

follows: 

(1) Easement 2143 within Lot 4751 as shown on Map 480 

filed with Land Court Application 1069, comprising an area of 

58,376 square feet. 

Being a portion of the land described in Transfer 

Certificate of Title No. 327,773 issued to the Grantor. 
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(2) Two easements comprising areas of 1,337 square feet 

and 1,169 square feet, as shown cross-hatched on Hawaiian Electric 

Company, Inc. Right of Way Map 73-52B, attached hereto as Exhibit 

"A," being within Lot 3167-B as shown on Map 3 69 filed with 

application aforesaid. 

Being a portion of the land described in Transfer 

Certificate of Title No. 307,864 issued to the Grantor. 

RESERVING, HOWEVER, unto the Grantor and its tenants and 

licensees, the right to cultivate and use for all purposes any 

portions of the granted premises not occupied by the appliances and 

eguipment of the Grantee, including rights of way over, under and 

across the granted premises; provided, however, that such reserved 

rights shall be used in a manner that will not unreasonably 

interfere with the Grantee's lines, appliances and equipment and 

that no structure, including Grantor's control house within the 

easement area, shall be erected on the granted premises over the 

height of twelve (12) feet above the surface of the ground without 

the written consent of the Grantee. 

AND RESERVING ALSO unto the Grantor the right to 

construct a new 4 6 KV circuit from Grantee's Kalaeloa substation to 

Grantor's existing substation by attaching a single circuit 4 6 KV 

line using equipment and facilities reasonably approved by Grantee 

(the Grantee having approved as of the date hereof 336.4 AAC 
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conductors and a 'messenger-supported communications cable) on the 

poles owned by Grantee (P2 to P7) on and over and across Easement 

214 3, in conformance with the agreement of even date herewith, 

between Grantor and Grantee, relating to the interconnection of 

certain of Grantor's and Grantee's facilities; provided, however, 

that such reserved rights shall be used in a manner that will not 

unreasonably interfere .with Grantee's lines, appliances and 

eguipment; and provided further that each party hereby agrees to 

indemnify and hold the other party, its officers, directors, agents 

and employees harmless from and against all claims, losses, 

damages, liabilities, penalties, demands, suits, costs, expenses 

(including reasonable attorneys', fees and expenses) and proceedings 

of any nature whatsoever for bodily injury (including death) or 

property damage that result from each party's construction, 

installation or maintenance of its respective facilities, 

regardless of the negligence or fault (but not gross negligence) of 

the other party, its officers, directors, agents or employees. 

AND SUBJECT, HOWEVER, to all encumbrances of record 

imposed on Lot 4751 and Lot 3167-B. 

TO HAVE AND TO HOLD the same unto the Grantee, its 

successors and assigns, forever; provided, however, that should any 

portion or portions of the granted premises be abandoned by the 

Grantee or remain unused for a period of one (1) year after 

installation of Grantee's lines, appliances and eg^iipment, then all 
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rights hereby granted shall thereupon cease and terminate as to the 

portion or portions so abandoned or unused. 

AND the Grantee, in consideration of the foregoing grant, 

does hereby covenant and agree with the Grantor that: 

1. DUE CARE AND DILIGENCE. The Grantee will use due 

care and diligence in the construction and operation of its lines 

and appurtenances, in keeping and maintaining them in good and safe 

condition and repair and in the exercise of its rights hereunder, 

and will at all times exercise its rights hereunder in a manner 

that will occasion the least possible interference with or 

interruption of the use of the premises by the Grantor and its 

tenants or any other occupants-

2 - TAXES. The Grantee will pay when and as due all 

taxes and assessments levied and assessed against the lines and 

appurtenances or the easement hereby granted, whether assessed to 

or payable by the Grantor or Grantee, but this covenant shall not 

require the payment of taxes or assessments levied against any land 

subject to this easement. 

3. PLACE2ffiNT OF LINES. The Grantee will place and 

maintain its lines so that the clearance of the wires, conduits and 

appurtenances will be in accordance with rules established by the 

Public Utilities Commission of the State of Hawaii. 
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4. INDEMNITY. The Grantee will indemnify and hold 

harmless the Grantor, its tenants and all persons occupying the 

premises or land immediately adjacent thereto, either under lease 

from or by permission of the Grantor, (a) from any and all claims 

and demands against them or any of them for loss or damage or 

injury to persons or property, including the claims of their 

respective agents and employees, arising out of the use or 

occupation by Grantee, its agents and employees of the granted 

premises and the construction, maintenance, operation or removal of 

the lines and appui-tenances not caused by the negligence of the 

party to be indemnified or their agents or employees acting within 

the course and scope of their employment, and (b) from and against 

all damages, costs, counsel fees, expenses and liabilities incurred 

in or resulting from any such claim or demand or any action or 

proceeding brought thereon. 

5. ASSIGNMENT. The Grantee will not, without the 

prior written consent of the Grantor, assign or mortgage this grant 

or sublet or part with the control of the easement or interest 

therein or rights hereby granted or any part thereof, provided, 

however, that without such consent this grant may be assigned as 

security to Hawaiian Trust Company, Limited, Trustee for the 

Bondholders of the Grantee, and may be assigned by the Trustee upon 

foreclosure to a purchaser thereof. 
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6. RESTORATION OF SURFACE. After construction or 

repair or removal of the lines and appurtenances, the Grantee will 

restore the surface of the land as nearly as is reasonably possible 

to the condition existing immediately prior thereto. 

7. REMOVAL. The Grantee shall have the right to, and 

upon abandonment of the easement it will remove all said poles, 

wires, guys, eguipment and appurtenances from the granted premises 

and will upon such removal restore the surface of the land as 

nearly as is reasonably possible to its condition immediately prior 

to the construction or installation of such improvements, the 

Grantor hereby consenting to such removal; provided, however, that 

upon abandonment of the easement. Grantee shall leave in place all 

of Grantor's wires, equipment and appurtenances then located upon 

the granted premises until Grantor consents to their removal, which 

consent shall not be unreasonably withheld. In the event Grantee 

leaves in place its poles at Grantor's request, Grantor shall 

assume ownership thereof and liability therefor, and shall be 

obligated to undertake all future removal at Grantor's expense. 

8. CLEAR GRANTOR'S TITLE. In the event of abandonment 

of the easement, the Grantee will prepare, execute and record at 

its expense an appropriate instrument evidencing the same. 

9. NOTICE OF ENTRY. The Grantee shall give twenty-four 

(24) hours' prior notice to the occupants of the land across which 
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this easement passes of its intent to enter upon the land for the 

purpose of constructing, maintaining, repairing or operating its 

lines, appliances and eguipment, except in the event of an 

emergency, in which case notice will be given as soon as reasonably 

possible, 

10. RELOCATION. If Lot 4751 or Lot 3167-B or any part 

thereof shall be subdivided or otherwise developed and the lines 

shown in the easements hereinabove set forth shall in any way 

interfere with such subdivision, the Grantee, at the expense of 

Grantor, shall relocate its lines or such portion or portions 

thereof as interfere, to such substitute easement area or areas as 

shall be granted by the Grantor to Grantee, or to such public 

roadways as may be located in the vicinity of the easements 

hereinabove set forth, and in case of any such relocation the 

minimirm clearance of the wires shall be as hereinabove provided. 

11. GRANTOR'S SUBSTATION. In the event that Grantor or 

an affiliate of Grantor loses possession or control of Lot 1133 as 

shown on Map 128 filed with Land Court Application 1069, Grantor 

shall have the right to relocate its electrical substation within 

the premises of Grantee's electrical substation on Lot 4750; 

provided, however, that (a) Grantee shall not be obligated to 

provide an area greater than two thousand one hundred (2,100) 

square feet for Grantor's substation, (b) said relocation of 

Grantor's substation shall not unreasonably interfere with 
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Grantee's eguipment or operations, and (c) the 46 kV line between 

Grantor's 4 6 kV circuit breaker within said relocated substation 

and pole P2 shall be underground. 

IT IS HEREBY UNDERSTOOD AND AGREED by and between the 

parties hereto that: 

A. CONDEMNATION. If the premises affected by this 

right of way and easement shall be taken or condemned in whole or 

in part by any authority having the power of eminent domain, all 

compensation and damages awarded on account of the condemnation or 

taking shall be payable to the Grantor, its lessees and tenants, if 

any, as their interests appear, without any apportionment to the 

Grantee, except that the Grantee may claim and recover only from 

the condemning authority full compensation for its lines and 

eguipment and any severance or other damages to its right of way, 

including the cost of obtaining and relocating to a substitute 

right of way. 

B. LANDSCAPING. The Grantor shall install and maintain 

or cause to be installed and maintained without expense to the 

Grantee any screening or landscaping of the Grantee's facilities 

which may now or hereafter be reguired by law or governmental 

agency or regulation or by requirement of the Trustees Under the 

Will and of the Estate of James Campbell, and will indemnify the 
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Grantee from all loss and liability arising from the breach of this 

covenant. 

C. PARTIES IN INTEREST. The covenants contained herein 

shall inure to the benefit of and be binding upon the parties and 

their respective heirs, personal representatives, successors in 

trust and assigns. Whenever the term "Grantee" refers to more than 

one person, each such person covenants for itself and not for the 

other. 

D. DEFINITIONS. All defined terms (words such as 

Grantor, Grantee, etc.) and pronouns used in the singular shall 

mean and include the plural and include the masculine, feminine or 

neuter gender, as the context of this grant shall require. The 

term "person" shall mean an individual, partnership, association, 

trust, corporation or other entity as the context may require. 
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IN WITNESS WHEREOF, the undersigned have executed this 

instrument as of the date first above mentioned. 

HAWAIIAN INDEPENDENT REFINERY, 
INC. 

HAWAIIAN ELECTRIC COMPANY, 
INC., a Hawaii corporation 

By. 

Its 

Grantor 

By. 

Its 

By. 

Its 

Grantee 

Grant of Easement 07/05/91 •11-
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On this day of 
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] 
) S S : 
) 

1991 before me appeared 

who, being by me duly 
and 

sworn, 
and 

did say that they are the 

respectively, of HAWAIIAN ELECTRIC COMPANY, INC., a Hawaii 
corporation, and that the seal affixed to the foregoing instrument 
is the corporate seal of said corporation, and that said instrument 
was signed and sealed on behalf of said corporation by authority of 
its Board of Directors, and said officers severally acknowledged 
said instrument to be the' free act and deed of said corporation. 

Notary Public 
State of Hawaii 

My commission expires: 
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CITY AND COUNTY OF HONOLULU ) 

On this day of , 1991 before me 
appeared , to me personally )cnown, who, 
being by me duly sworn, did say that he is the 

of HAWAIIAN INDEPENDENT REFINERY, INC., 
a Hawaii corporation, and that the seal affixed to the foregoing 
instrument is the corporate seal of said corporation, and that said 
instrument was signed and sealed on behalf of said corporation by 
authority of its Board of Directors, and said officer acknowledged 
said instrument to be the free act and deed of said corporation. 

Notary Public 
State of Hawaii 

My commission expires: 
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NoTs: 

Lot 3IG7-B is oYfned by 
Hijwaiian Independent Refinery, Inc. 
Cer t of r u l e : 507,dG5 

T !,-U<: o - / . '-^o-p/i 

llAV/AilAlJ EliCTRIC COMPANY. INC. 
i-iONQLULUt UAWAil' 

RIGHT OF WAY FOR A. POWER UNE 
EASEMENT THRU LOT 5167-B 
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HECO 
Component 
Number 

PC6870 

PC6871 

PS6872 

HECO 
Component 

Name 
Estimated 

Cost 

Estimated costs to be reimbursed upon invoicing: 

Kalaeloa (HIRI) 25/33MVA n Tsf. $176,900 

Kalaeloa (HIRI) SS ^1 Supervisory Control 60,500 

$237,400 

Estimated costs to be paid prior to construction: 

Kalaeloa-HIRI 4 6KV Overhead Line 3 5,400 

TOTAL $272,800 

Description of Work: 

6S70 

6871 

6872 

Design, purchase and install protective relays, meters, 
and associated equipment; extend existing 138 KV bus and 
make final electrical connections to the new 138 KV bus; 
construct ducts from new 138 KV breaker to control house; 
witness and inspect installation and testing work done by 
HIRI; review all of HIRI's plans and design; coordinate 
project conceptual design and HECO/HIRI contract 
agreements. 

Expand HECO's supervisory equipment at the existing HIRI 
substation and the existing Kalaeloa substation; 
accommodate the supervisory points from the newly 
proposed HIRI substation. 

Design and install a new 46 KV overhead circuit from pole 
2 to pole 7 beneath the existing 13 8 KV circuit of the 
Kalaeloa-CEI? 138 KV line. 
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IMIiilnfllnQ. 
»i-^fi Kamohftm 3vMt 
Ewt Uufi. HMtA aensr 

^ 

BHP 
Petroleum Americas 

March 1 1 , 1993 

H&«&X1M} mXiBCTRXC CCMPl̂ St I2tC. 
Marketing Services Division 
F.O. Box 2750 
KonoluXu, Hawaii 96840-0001 

Dear Mr. Kaneshira, 

BHI» Petrolftuo Americas (Hawaii) Inc. foraerly Known as Pacific 
Resources, Inc, (PRI) proudly announces the new naaae of its 
subsidiary^ BBS ̂ etrolaum Anericas Seflnin? xno. fomerly Hawaiian 
Independent Refinery, Inc. Just the nana has changed all other 
aspects of the refinery will remain the same, 

Pleaee infom your accounting departi&ent of this change. 
our account mnnber for sales of electrcity fron our cogen unit is 
8BOO^fi849^075. 

Thank you for your assistance in this matter. 

Sincerely, 

BonaId Sasaki 

CCS Accounting Department 
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JUN 1 9 1 9 ^ ^ ' ^ 

O 
TESORO 
Ttsoro Hswaii Corporator! 

J u n e 1 7 1 9 9 7 '̂ ^ * * ^ ^ ™ ^ ^^^ •'•"̂  
* ?.Q. BOK 3379 

HoRokiki. Kawau 96842-0001 
808M7-3in 
BOS W7-3M5 f n 

Stephanie A. Gonsalves. Esq. 
Hawaiian Electric Company 
P.O. Box 2760 
Honolulu, HI 96840 

BHPPARI Change of Name and Ownership 

Dear Stephanie: 

I enjoyed seeing you today at the HSBA meeting and I'm glad that we had a 
chance to talk bnefly about the recent changes at my company. 

On May 29. 1998. Tesoro Petroleum Corporation purchased all of the capital 
stock and reiat^ operating assets of BHP Petroleum Americas Refining Inc. 
On June 5,1998. BHP Petroleum Americas Refining Inc. changed its name to 
Teson^ Hawaii Corporation. I am attaching a copy of ttie DCCA Name 
Change Certificate for your use and further dtetribution within HEI. 

Please let me know if you need any further irrformation and I hope to see you 
again soon. 

Yours very truiy, 

DavKf H. Leonard, P.E., Esq. 

Attachment 
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NAM£CHAIiGeONl.Y 

lOVO 
U^SntAMna: P.aBaB4Q,HoncAA«.H»H«i WBmo 

ARTICtES OF AMENDMENT TO CHANGE CORPORATE 
(Soction 415-61, Hawaii ftevised Staajtas) 

\ % 

MAMIIJ 
i j B ^ g 

JUN-5B9B 

^^^^^ f ^ iSsa r^ 
The undarsignaci. duly autrxyited officsn of itio corporaifon subtniaing tftcsa Ailtel«s of Amenotncfli. 

cenityas foilOHs: 

t . Th* praseni name of ttto corporatfon i c 

BHP P«t tol«i« Aaeric«s,R«finii^ i n c . 

2. The nam* of tfw oocpontioA is cfwtgtd to: 

Teeoro Hawaii Corporation 

3. 

4. 

Total fttimtMr of sharas outsiantfng iK 500 

if adoptton ^ the amtidmant to cfaaneo tho cocporttto namo 

Tha moetins of ttw divwoUers was held on . 

a t ^ RMMtingt oomptecs fha following? 

Um nun 

CSass/Saritt 
^NuniDor Voting Number votes ' 

Aoainn Amondmant 

tt *dop t l6n>^ tf*o aeMAdmaca to c teng« th« eofporato name was by unanimovts wricton ooasaut of ttte 
shafeholdees, coiiip*o«a iho fonowtos: 

JSasL .21 iy?fl, By wriaan eonaent diaad 
ptmmm Oar 't^'n 

gie tfiafofcidcfa uramnowriy adoptad ttwamanAnorCto a^anj* * » €or^crtm nama. 

WO cartity under ihe ponalbes of Section 4is- i36. Hawaii Revised Scaiutes. (hat m* nave read rhe above statements, and 
Aat the same are au* and oonvct. 

Wteoss our hand* «ii$ _ _ 2 2 5 t ^ Oay of 

James C. Reed, J r . 
gieacucive Vice President 

y m»iwi»»*o5 

^ 
ca>Me»»^OWBwi 

May .18 98 . 

Charles L. Hagec 
Vice PresidcTttt, General Counaal and A s s i a t a n r 
"" "^ ttimf*im -4tim a Baw ~ Secretary 

fn>M«—ofOf f i 

0 ( .« 
(See flewerve 9lde ^or Insinietfens) 

aM ( r«t 
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CA-IR-226 

Ref: T-5, page 5, lines 4 - 7 , HECO-WP-412, pages 20 and 27. 

The referenced section of testimony indicates that H-Power is shut down for routine maintenance 
every year, HECO-WP-412, page 20 does not include H-Power in the Thermal Maintenance 
Summary input to the production simulation. The pattern file for H-Power, Pattern 1 found on 
HECO-WP-412, page 27, indicates that H-Power has no maintenance outages as described in the 
referenced testimony. 

a. Were maintenance outages for H-Power modeled in the production simulation? 

b. If so, please explain how the maintenance outages for H-Power were modeled in the 
production simulation. 

HECO Response: 

a. Yes, two 23 MW outages were modeled for H-Power in the production simulation, as noted 

in the table in response to part c. of CA-IR-250. 

b. As noted in the question, HECO-WP-412, page 27, provides the applicable pattern file for 

H-Power (Pattern 1). When "Capacity Multiplier = 0.5", it means that H-Power is being 

modeled with a 23 MW outage for the applicable period (refer to sections of pattern file 

beginning on January 20 and July 14). 
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CA-IR-227 

Ref: Response to CA-IR-37, Attachment 1, pages 44 and 45 (Figures 9 and 10: Lost 
MWH). 

Please provide the following information: 

a. Input data and adjustments used to prepare these tables, including normalization adjustments 

made "for 2004 and 2005 Events at Waiau 8, 9 and Kahe 5, 6" (Excel file format, if 

available). 

b. Updated calculations and Figures 9 and 10 to include actual 2006 information. 

c. Estimated Lost MWH for test year 2007, based upon scheduled outages and an assumed 5 

percent EFOR rate. 

d. State Mid explain HECO's objective m^iagement tMget(s) for Lost MWH in a representative 

year. 

HECO Response: 

a. HECO is unable to provide the data requested as ESI did not provide HECO with the input 

data Mid adjustments used in the tables and charts in the ESI report. ESI had independent 

access to data from the North AmericMi Electric Reliability Corporation Generating 

Availability Data System (NERC GADS). Accordingly, ESI independently accessed NERC 

GADS to perform their analysis of HECO's historical EAF and EFOR statistics. 

While not confirmed with ESI, HECO has attempted to reconstruct the normalization 

adjustments made by ESI for Waiau 8 and 9 and Kahe 5 and 6 in Figures 9 and 10 ofthe 

ESI report. (ESI was a for-profit subsidiary of EPRI, engaged in consulting work. ESI was 
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discontinued as a separate entity in late 2006, and was absorbed into EPRI. The consultants 

who prepared the ESI report are no longer with EPRI.) The adjustments were as follows: 

FO 
Derate 
PO+MO 

2004 
ESI Fig 9 
243535 
285142 
995163 

bSI hig 10 
140241 
285142 
815163 

delta 
103294 

0 
180000 

2005 1 
ESI Fig 9 
548028 
243350 
895298 

bSlhiglO 
251044 
243350 
755298 

delta 
296984 

0 
140000 

• ESI's Forced Outage MWH reduction of 103,294 in 2004 exactly equals 

HECO's records for forced outage lost MWH by W9 during the period 

10/11/04 to 12/31/04 (103,294 MWH lost). 

• ESI's Forced Outage MWH reduction of 296,984 in 2005 exactly equals 

HECO's records for the sum of forced outage lost MWH by W9 during the 

period 01/01/05 to 04/11/05 (126,947 MWH lost) and for Waiau 8 during the 

period 10/14/05 to 12/31/05 (170,037 MWH lost). 

• ESI's PO + MO lost MWH reduction of 180,000 in 2004 is approximately 

50% ofthe planned outage lost MWH for Kahe 5 during the period 02/01/04 

to 05/15/04 (353,291 MWH lost). 

• ESI's PO + MO lost MWH reduction of 140,000 in 2005 is approximately 

50% ofthe planned outage lost MWH for Kahe 6 during the period 05/01/05 

to 07/31/05 (277,087 MWH lost). 

The HECO data file included as Attachment 1 to this response contains data similar to 

that used by ESI in their plots. This file is also provided in electronic format, filename 

"CA-IR-227 Attachment 1 History.xls". 

b. Attachments 2 mid 3 to this response arc updated calculations, and updated Figures 9 and 10 

to include 2006 actual information. These calculations and charts utilize HECO data for all 
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years and differ slightly from the values in ESI's ch^ts . The differences are small and do 

not materially affect the conclusions ofthe ESI Report. When comparing PO, MO, and FO 

lost MWHs, HECO includes D4 lost MWHs with PO lost MWHs. For the purposes of this 

update to ESI's figures, D4 lost MWHs are not included with PO lost MWHs but with D l , 

D2, and D3 lost MWHs as was likely done by ESI in their report figures. 

c. The estimated lost MWH due to PO and MO, based upon the scheduled outages reflected on 

the 2/14/06, 7/21/06, and 11/21/06 revisions ofthe 2007 Planned Maintenance Schedules, 

are reflected in CA-IR-64, Attachment 2, and also in HECO's response to CA-IR-229. 

HECO does not forecast MWH lost due to EFOR for maintenance schedule planning 

purposes. The amount of lost MWH corresponding to an EFOR of 5% would be determined 

by performing a Production Simulation Run. HECO has not performed such a simulation 

and is unable to provide the lost MWH due to a 5% EFOR. 

d. HECO does not have mi objective management target for Lost MWH in miy year. As 

described in HECO T-6, pages 18, line 18, to page 20, line 20, and in HECO's response to 

CA-IR-64, it is difficult to predict when equipment will fail with certainty, and significant 

changes in PO and MO scheduling CMI occur as the year progresses. However, as described 

in CA-IR-64, during the development ofthe Planned Maintenance Schedule for any future 

year, HECO reviews the historical lost MWH total due to PO + D4 and MO mid uses those 

amounts as a reference for a reasonable level of PO and MO lost MWH to plan for in the 

future schedule. As stated in HECO's response to CA-IR-64 in Attachment 2, the total of 

PO + D4 and MO lost MWH has ranged from 893,234 to 1,056,099 in the past 5 years from 

2002 to 2006. 
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Also, in HECO's 2007 Adequacy of Supply (AOS) filing, page 16, HECO states that 

"the unavailable MWh from the (2007) Planned Maintenance Schedule were used as a 

benchmark for levelizing unavailable MWh for years 2008 and beyond." The 07/21/07 

revision ofthe 2007 Planned Maintenance Schedule was used for the AOS and rate case 

production simulation. As shown in HECO's response to CA-IR-64, the total lost MWH for 

PO and MO for this schedule is 602,592 and 337,920, respectively, for a total of 940,512. 

Lost MWH due to forced outages (FO) are not a consideration in the development of 

Planned Maintenance Schedules, but are a consideration in the development of HECO's 

AOS. 
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Hawaiian Electric Company Power Supply 
HECO upda te o f ESI Repor t F igure 9 

2001-2006 Lost Generation: Planned v. Unplanned Events 
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Source file: CA-IR-227 Attachment 1_History.xls 
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Hawaiian Electric Company Power Supply 
HECO upda te o f ESI Repor t F igure 10 

2001-2006 Lost Generation: Planned v. Unplanned Events 
Normalized for 2004 and 2005 Events of Waiau 8, 9 and Kahe 5, 6 
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CA-IR-228 

Ref: Response to CA-IR-37, Confidential Attachment 3, pages 18 and 19 (Figures 9 and 
10: Historical EAF/EFOR Performance). 

Please provide the following information: 

a. Input data and adjustments used to prepare these tables (Excel file format, if available). 

b. Updated calculations and Figures 9 and 10 to include actual 2005 and 2006 information, as 

available. 

c. State and explain HECO's objective management target(s) for Equivalent Availability and 

EFOR in a representative year. 

HECO Response: 

a. Response to CA-IR-37, Confidential Attachment 3 is a draft ofthe ESI Report. Figures 9 

and 10 in the draft report do not refer to sources of data. However, the final ESI Report 

provided in HECO's response to CA-IR-37, Attachment 1, Figure 4 (Historical EAF 

Performance) contains a reference to HECO-602 in Docket No. 04-0113, and Figure 5 

(Historical EFOR Performance) contains a reference to HECO-603 in Docket No. 04-0113. 

See response to CA-IR-37, Attachment 1, pages 24 and 25. In responding to CA-IR-228, 

HECO will assume that the Consumer Advocate intended to refer to Figures 4 and 5 in the 

final ESI Report. 

The final ESI Report provided in response to CA-IR-37 refers to using exhibits 

HECO-602 and -603 from HECO's 2005 Rate Case (Docket No. 04-0113). (See the 

References page of CA-IR-37, Attachment 1, page 65, references #7 and #8.) While HECO 

is unable to verify that the input data used by ESI in the preparation of Figures 4 and 5 were 
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taken from HECO-602 and -603, the data for 1990 and the following years appears to be 

very similar. The numeric data used in Docket No. 04-0113, HECO-602 and-603 was 

provided in HECO's response to CA-IR-28 and -30 of Docket No. 04-0113. This data is 

provided in Attachments 1 and 2 to this response, along with the data which was provided in 

HECO's response to CA-IR-62, for the years 1990-2006. Also included is data for 

comparative Industry data through 2005, the latest available year. (ESI was a for-profit 

subsidiary of EPRI, engaged in consulting work. ESI was discontinued as a separate entity 

in late 2006, and was absorbed into EPRI. The consultants who prepared the ESI report are 

no longer with EPRI.) 

b. Please refer to Attachments 1 and 2. 

c. As stated in the direct testimony, T-6, pages 11 and 12, "adequate amounts of preventive 

and corrective maintenance mi^t be performed on a continuing basis to sustain the reliability 

of HECO's generating units at acceptable levels." In 2006, the composite EFOR for the 

HECO generating units was 5.3%. As stated in HECO's 2007 Adequacy of Supply 

("AOS") Report, the Forward Looking EFOR for 2007 is 5.4%. In 2007, HECO's objective 

management target for EFOR is to be at or below 5.4%>. HECO's minual composite EAF 

will vary based on the duration and generating capabilities of units scheduled for 

maintenance outages, and unscheduled (i.e., "forced") outages that occur during the year. 

Hence, EAF t^gets change from year to year. For 2007, HECO's objective target for EAF 

is to be at or above 84%o. 

The forward-looking (at least in the near-term) EFORs (5.4%) overall for HECO's 

generating units) that were developed for HECO's 2007 AOS Report, which were used for 

the 2007 test ye^" rate case production simulation, were estimated using a blend of historical 
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data, experience, and judgment. The estimated EFORs used in the 2007 AOS analysis and 

the rationale for them are described in pages 3-5 of Appendix 7 ofthe 2007 AOS Report. 

One of HECO's objectives (included as one ofthe action plan items in its recent AOS 

Reports), however, is to pursue initiatives designed to improve the EFORs for HECO's 

generating units in the longer term, to the extent practical given the age and operating 

conditions ofthe units. 

As stated in Appendix 3 to HECO's 2007 AOS Report, HECO's 2006 EFOR 

performance of 5.3%o was better than the 6.8%o forecast in the 2006 AOS Report and 

represented a tum^ound from the higher level experienced in 2005. Restoring the reserve 

margin (which should be helped by adding generation as expected in 2009, as approved in 

Docket No. 05-0145) and managing load will help improve the EFOR of HECO generating 

units, by providing HECO with more flexibiHty to schedule and perform maintenance on 

our aging generation assets. In addition, HECO needs to be able to carry out its staffing and 

training plans, and to be provided with sufficient non-labor resources, so the staffing and 

other assets necessary are in place to effectively perform its reliability programs and 

initiatives. 

As explained on pages 19-22 ofthe ESI Report (see response to CA-IR-37, Attachment 

1), several factors have contributed to lower EAF and higher EFOR trends in the HECO 

system in recent years, including (1) reduced flexibility for scheduling maintenance; (2) age 

of generating units and associated infrastructure; (3) operating duty; (4) human factors; ^id 

(5) environmental, safety and other regulations. See Appendix 7 to HECO's 2007 AOS 

Report, pages 1-3. 
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At pages 32-37, the report compared and contrasted the performance ofthe HECO's 

generating unit fleet and individual generating units with respect to peers within the 

industry, based on two metrics used in the electric power industry - the Equivalent 

Availability Factor (EAF) and Equivalent Forced Outage Rate (EFOR). 

At pages 37-42, the report examined the various aspects of power generation that would 

account for the recent trends in capacity, availability, and reliability. At pages 45-58, the 

report presented the results of ESI's assessment of the HECO Power Supply operations, 

maintenance, and outage management programs to determine whether there were potential 

improvements that could be made in those processes that would lead to improved EAF and 

EFOR performance. The results ofthe assessment were a set of comments, observations, 

and potential candidate actions for HECO review. ESI identified 26 candidate actions for 

consideration by HECO relative to their potential to improve HECO's generation 

availability and reliability, including recommendations regarding staffing and training. 

The planned level of 2007 Production O&M expenses includes the programs and 

projects HECO already has in place, as well as the organizational, staffing, and other 

initiatives HECO was and is undertaking to maintain and ultimately improve (to the extent 

practical) HECO's generation availability and reliability. 
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HAWAIIAN ELECTRIC COMPANY E^C. 

2007 RATE CASE 

HECO & Industry EAF 1990-2006 

Equivalent Availability Factor 
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HAWAIIAN ELECTRIC COMPANY INC. 

2007 RATE CASE 

HECO & Industry EFOR 1990-2006 

Equivalent Forced Outage Factor 
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CA-IR-229 

Ref: Responses to CA-IR-37, Attachment 1 and CA-IR-64, Attachment 2 (Lost MWH). 

Please provide the following information: 

a. For IR-64, Attachment 2, provide a breakdown of the 2/14/2006 Rev outage schedule for 

2007 by unit, indicating how the PO, D4 and MO lost MWH were calculated for the test 

year. 

b. Information required to reconcile annual lost MWH amounts shown in CA-IR-64, 

Attachment 2 for historical periods 2001 through 2005 to the comparable Figure 9 

calculations of Lost MWH at CA-IR-37, Attachment 1, page 38. 

c. State whether or not (and why) CA-IR-64 Lost MWH calculations have been "normalized 

for 2004 and 2005 events at Waiau 8, 9 and Kahe 5, 6 as presented in Figure 10 of CA-IR-

37, Attachment 1. 

HECO Response: 

a. Please refer to Attachment 1 to this response (also provided in Excel format, filename: 

"CA-IR-229 Attachment l_PO+MO Analysis.xls"). The calculation for PO and MO lost 

MWH for the 02/14/06 revision ofthe 2007 Planned Maintenance Schedule was performed 

by following the steps below: 

1. Starting with the Planned Maintenance Schedule, the breaker open ("Brk Op") dates for 

Honolulu 9 and Kahe 1 were changed to 01/01/07 and the breaker close ("Brk Cl") date 

for Honolulu 8 was changed to 12/31/07. This was done to limit the calculation period 

from 01/01/07 to 12/31/07. 
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2. The type of outage, PO or MO, was identified for each outage in the column "Type". 

HECO does not schedule D4 outages. 

3. The number of days of outage duration was determined by subtracting the breaker open 

date from the brewer close date in the column "Days". 

4. The unit rating is indicated in the column "Rating". 

5. The lost MWH for each outage is calculated by multiplying the outage duration by the 

unit rating and by 24 hours in a day in the column "Lost MWH". 

6. The lost MWH due to MO outages is summed in the column "MO Tot". 

7. The lost MWH due to PO outages is summed in the column "PO Tot". 

8. As a check, the lost MWH column is summed and compared to the sum in "MO Tot" 

and "PO Tot". 

b. HECO is unable to provide the information requested as ESI did not provide HECO with the 

input data and adjustments used by the ESI consultants to prepare tables and charts in the 

ESI report. ESI had independent access to data from the North American Electric 

Reliability Corporation Generating Availability Data System (NERC GADS). Accordingly, 

ESI independently accessed NERC GADS to perform their analysis of HECO's historical 

PO, MO, and FO lost generation statistics. (ESI was a for-profit subsidiary of EPRI, 

engaged in consulting work. ESI was discontinued as a separate entity in late 2006, Mid was 

absorbed into EPRI. The consultmits who prepared the ESI report are no longer employed 

by EPRI.) 

The data file used by HECO to construct CA-IR-64, Attachment 2, was provided in 

HECO's response to CA-IR-227. 
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c. The data presented in CA-IR-64, Attachment 2, reflects lost MWH due to Planned Outages 

(PO) plus Planned Deratings (D4) and Maintenance Outages (MO). The data does not 

include MWH lost due to Forced Outages (FO) and, therefore, excludes the impact ofthe 

Waiau 9 forced outage from 10/11/04 to 04/11/05 and the Waiau 8 forced outage from 

10/14/05 to 02/08/06. (NERC GADS data counts Waiau 9 and Waiau 8 as Forced Outages 

and not a PO or MO. It should be noted, however, that certain overhaul work was done 

during the extended outages for Waiau 9 and Waiau 8.) The entire contributions from the 

Planned Outages of 02/01/04 to 05/15/04 and 05/01/05 to 07/17/05, respectively, for Kahe 5 

and K ^ e 6 are included in the compilation of lost MWH presented in CA-IR-64, 

Attachment 2. 

HECO did not adjust the planned outages of Kahe 5 and Kahe 6, as the ESI consultants 

did in Figure 10 of their study report, (see HECO's response to CA-IR-37, Attachment 1, 

page 45) because the chart of CA-IR-64 Attachment 2 is intended to show the relative level 

of lost MWH due to planned and scheduled work (i.e., PO + D4 + MO). As described in 

HECO's response to CA-IR-64, on page 3, HECO uses this comparative information in the 

planning and scheduling of unit outages to confirm that a Planned Maintenance Schedule 

has a "normal" amount of outage time for POs and MOs. Adjusting Kahe 5 and Kahe 6 

planned outages to one-half would be in conflict with the purpose ofthe HECO analysis. If 

the K5 or K6 outages had actually been shorter in duration, the time period that would have 

become free could have been utilized to perform a PO or MO on one or more additional 

units. Because ofthe number of units needing scheduled outages and the limited scheduling 

opportunities, there are few, if any, gaps in the Planned Maintenance Schedule. 
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ESI normalized K ^ e 5 and Kahe 6 planned outages for the purposes of their 

independent cooperative analysis of steam unit availabilities. (See ESI Report, page 34. 

ESI presented the data without the adjustment. Figure 9 of its report, and with the 

adjustment. Figure 10, of its report. See HECO's response to CA-IR-37, Attachment 1, 

pages 44-45.) 
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CA-IR-230 

Ref: Response to CA-IR-63 (Generating Unit Utilization). 

According to the response, all three measures of unit utilization appe^" to have p e ^ e d in 2004 

(capacity factor, starts, operating hours) Mid declined thereafter. Please provide the following 

information: 

a. Explain whether moderating electric sales growth rates, better performmice by IPP units 

(AES, HPOWER, Kalealoa) and/or other (identified) factors are contributing to these 

changes. 

b. Provide test year simulation values for capacity factor, starts and operating hours for each 

unit, and 

c. Explain any individually significant changes in the values provided in your response to p ^ 

(b) of this information request and the data tables provided for each unit within CA-IR-63. 

HECO Response: 

a. As shown in the response to CA-IR-62, page 22, annual net generation for the generating 

units (i.e., HECO's 14 steam-electric units and two combustion turbines) was 4,919,786 

MWH in 2004, approximately 6% higher than it was for the two previous ye^s , about 4% 

higher than it was in 2005, and about 1.5%o higher than it was for 2006. The corresponding 

values for total system net generation, including IPPs, were somewhat similar. As shown in 

Attachment 1 to this response, total system net generation including IPPs was 8,126,998 

MWH in 2004, approximately 3 % to 4% higher than it was for the two previous years. 

However, total HECO system net generation was approximately the same in 2005 and 2006, 
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and only 0.3%) lower ihan in 2004. For the HECO generating units the corresponding trends 

were similar for capacity factors, starts, and service hours over these same periods. 

It may be generally concluded, however, that annual system load growth mid not 

improved performance ofthe IPPs was the primary reason for these factors increasing mid 

peaking in 2004, and then being relatively unchanged in the following years when aimual 

system load growth was relatively flat. 

Differences in capacity factors, starts, mid service hours that occurred in the 2004 to 2006 

time period (when annual system loads were relatively constmit), particularly on individual 

generating units, were primarily related to the number and duration of scheduled and forced 

outages of HECO and IPP generating units. For example, the cycling stemn unit and 

combustion turbine starts, service hours, Mid capacity factors were higher in 2004 and 2005 

because ofthe extended unplanned forced outages of Waiau 9 from October 11, 2004 to 

April 11, 2005, and Waiau 8 from October 14, 2005 to February 8, 2006. Other situations 

that have contributed to variations in unit capacity factors, number of starts, and operating 

hours include the following: 

1. A unit will record fewer service hours mid a lower annual capacity factor in a year in 

which it has an overhaul (i.e., planned outage of several weeks). Depending on the 

specific generating units that are available at any particular time, baseloaded units may 

be dispatched at lower loads than normal in order to comply with spinning reserve and 

quick load pick up criteria. Such dispatch conditions will affect the annual capacity 

factor for the baseload units. 

2. Baseloaded generating units will experience more starts when they experience more 

forced outages. 
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3. Cycling unit starts are generally impacted by the unit's availability. That is, if the 

cycling unit is scheduled down for an overhaul or other outage, during that outage 

period the unit will not record starts. The longer the period of unavailability, generally 

the lower the number of starts. 

4. If one or more baseloaded units are shutdown for scheduled and/or forced outages, all 

available cycling and peaking units will generally experience higher operating hours and 

higher capacity factors. The cycling ^id peaking unit st^ts may be greater or lower, 

depending on whether or not system conditions dictated that the cycling unit stay 

running or be shut down every day. 

5. If a baseloaded unit experiences a significant and extended derating, the cycling and 

peaking units may experience higher starts, service hours, and capacity factors. 

6. If a cycling unit experiences a problem that prevents it from shutting down, as with 

Waiau 3 in 2005, the unit will experience lower starts but higher service hours and 

capacity factors. 

7. Extended periods of no trade winds during the summer will generally increase available 

cycling unit and CT starts, service hours, and capacity factors. However, extended 

periods of no trade winds during the summer may also lead to a decrease in the starts, 

service hours, and capacity factors of Honolulu 8 and 9 for environmental reasons. 

b. The table below corresponds to the updated workpapers provided in response to CA-IR-

214. Only the reported service hours and reported capacity factor are provided, as the 

number of starts reported by P-MONTH is not accurate (and is not used to justify or 

illustrate costs in this rate 
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case). 

Test Year Hours & Capacity Factor 
Extract of P-MONTH report, as provided in HECO-WP-412, page 3 (in response to CA-IR-214) 

Fiscal Year: 2007 

Station Summary 

Station 
MW 

Honolu 8 
Honolu 9 
Waiau 3 
Waiau 4 
Waiau 5 
Waiau 6 
Waiau 7 
Waiau 8 
Waiau 9 
Waiau 10 
Kahel 
Kahe 2 
Kahe 3 
Kahe 4 
Kahe 5 
Kahe 6 

> Hours 

3362.7 
2385.6 
1694.8 
2968.8 
4661.9 
4760.9 
6171.6 
7606.6 
506.2 
994.2 

7552.3 
8011.7 

6143 
7876.1 
7903.2 
81374 

CF 
% 

17.09 
12.86 
13.45 
17.07 
23.59 
24.22 
39.2 

61.34 
1.03 
1.88 

53.52 
64.06 
57.84 
72.01 
78.56 
60.98 

c. With the exception ofthe generating units noted below, the simulated run hours and 

capacity factors do not appear to be significantly different from the corresponding values 

provided in CA-IR-63. The extended duration outages described below are listed in the 

Planned Maintenance Schedule (Rev July 21, 2006), provided as HECO-611. 

1. Waiau 7. The simulated run hours and capacity factor are significantly lower, which is 

consistent with the 10-week overhaul for Waiau 7 (as modeled in HECO-WP-412, page 

20). 

2. Kahe 3. The simulated run hours and capacity factor ^ e significantly lower, which is 

consistent with the 13-week overhaul for Kahe 3 (as modeled in HECO-WP-412, page 

20). 
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3. Kahe 5. The simulated capacity factor is high compared to the historical data. The 

high capacity factor is a consequence ofthe ABC coefficients used to represent the 

unit's performance in the test ye^ (please see page 35 ofthe response to CA-IR-214). 

Using these ABC coefficients, the average heat rate of Kahe 5 from the production 

simulation (uncalibrated) is 9,803 Btu/kWh (please see page 43 ofthe response to CA-

IR-214). This value is the lowest of all utility baseload units (Waiau 7-8, Kahe 1-4, mid 

Kahe 6). Accordingly, Kahe 5 is dispatched the highest amount by the model among 

all the baseload units. 
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HAWAIIAN ELECTRIC COMPANY INC. 
2007 RATE CASE 

HECO & IPP Net MWH Generation 

Yem-

2001 
2002 
2003 
2004 
2005 
2006 

HECO 

4,488,510,430 
4,637,906,050 
4,668,942,420 
4,918,683,630 
4,721,428,302 
4,854,843,826 

IPP 

3,154,777,580 
3,119,792,621 
3,240,014,357 
3,208,314,423 
3,382,874,780 
3,250,027,770 

Total 

7,643,288,010 
7,757,698,671 
7,908,956,777 
8,126,998,053 
8,104,303,082 
8,104,871,596 

Source: HECO: CA-IR-62, page 22. 
IPP: 2001-2005 from CA-IR-60: 2006 from CA-IR-57. 
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CA-IR-231 

Ref: Response to CA-IR-64, Attachment 1 (Long Range Outage Schedule). 

Please provide the following information regm^ding the HECO Long Range Pluming Schedule 
for generating unit outages: 

a. Define the scope of work for each ofthe listed types of work; BlrStd, BlrCC, HP, LP, GEN 
for the steam units. Major, HotGas, CI, Gen for combustion turbines. 

b. Provide ^ i order of magnitude estimate of outage duration for each ofthe listed types of 
work; BlrStd, BlrCC, HP, LP, GEN for the steam units. Major, HotGas, CI, Gen for 
combustion turbines. 

c. Provide the desired number of years interval for each ofthe listed types of work per unit; 
BlrStd, BlrCC, HP, LP, GEN for the steam units. Major, HotGas, CI, Gen for combustion 
turbines. 

d. Explain the X, F and I codes used in certain cells ofthe table. 

e. Provide information needed to populate the "No. Majrs" row at the top ofthe table for all 
years. 

f. Provide information needed to populate the "HECO Wks" row at the top ofthe table for all 
years. 

g. Explain why 2007 is assumed to represent a normal level of work, given the maintenmice 
intervals stated in response to part c. of this information request and the types of work 
planned in the test year. 

HECO Response: 

a. The scope for each type of outage in the HECO Long Range Planning Schedule can include 

but is not limited to the following: 

BlrStd - Boiler Standard 

1. Boiler & Air Pre-Heater wash and debris disposal 

2. Steam drum cleaning and inspection 

3. Boiler access doors-inspect, replace door gaskets 
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4. Boiler observation ports-inspect, clean and lube 

5. Boiler hydrostatic tests-pre & post-hydro 

6. Calibrate pressure gage outside control room 

7. Boiler air leakage tests-pre & post-Overhaul 

8. Boiler refractory-inspect, repair, replace 

9. Burner front equipment-clemi, adjust, inspect, lubricate 

10. Air Pre-Heater: cold end baskets-inspect, remove and clemi; seals-inspect and 

replace; rotor to diaphragm connections-Visual Test & Penetrant Test inspect; wash & 

S^id Blast nozzles-inspect ^id replace; 

11. Forced Draft Fan & Gas Re-Circulation Fan: Wheel-Visual Test & Penetrant Test 

welds; clean; inspect, clean & lubricate dmnpers 

12. Ducts and Ejectors: inspect clean and repair 

13. Stack: Custodis inspection 

14. Blow-off T^ik: Open, inspect and clean 

15. Air tanks: Open Manway or inspection ports-clean and inspect for corrosion. 

16. Air ejector: inspect and clean 

17. Hog jet ejector: inspect & clean 

BlrCC - Boiler Chemical Clean 

1. Tube smnples: Remove 2 per overhaul 

2. Chemically Clean piping and equipment set-up 

3. Assist with waste processing 

4. Dismantle piping and equipment 

5. Restore tubing and Hand Hole plugs 
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HP/LP/GEN - High Pressure Steam Turbine/Low Pressure Steam Turbine/Generator 

1. Complete disassembly 

2. Dimensional evaluation 

3. Clean 

4. Inspection 

5. Component condition evaluation & assessment 

6. Repairs & modifications 

7. Reassembly 

8. Startup & Testing 

Major - Compressor/Combustion Turbine/Generator 

1. Disassembly 

2. Dimensional evaluation 

3. Clean 

4. Inspection 

5. Component condition evaluation & assessment 

6. Repairs & modifications 

7. Reassembly 

8. Startup & Testing 

HotGas - Compressor/Combustion Turbine 

1. Compressor Disassembly 

2. Dimensional evaluation 

3. Clean 

4. Turbine Nozzle/Buckets Inspected 
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5. Component condition evaluation & assessment 

6. Repairs & modifications 

7. Reassembly 

8. Startup & Testing 

CI - Combustor Inspection/Combustion Turbine 

1. Disassembly & Inspection 

a. Fuel Nozzles 

b. Liners 

c. Transition Pieces 

d. Cross-fire Tubes Disassembly 

2. Repairs 

3. Reassembly 

4. Startup & Testing 

GEN - (Combustion Turbine) 

1. Disassembly 

2. Dimensional evaluation 

3. Clean 

4. Inspection 

5. Component condition evaluation & assessment 

6. Repairs & modifications 

7. Reassembly 

8. Startup & Testing 
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b. The duration of each unit outage is based on the scope of work to be accomplished. For 

planning purposes, the nominal duration of each type of outage on the HECO Long Range 

Planning Schedule is as follows: 

BlrStd-3-4 weeks 

BlrCC-3-4 weeks 

HP/LP - 6 weeks 

HP/LP/GEN - 7-9 weeks 

HP - not typical as stmid alone 

LP - not typical as stand alone 

GEN - 4 weeks 

Major (Combustion Turbine) — 8 weeks 

HotGas (Combustion Turbine) - 6 weeks 

CI (Combustion Turbine) - 2 weeks 

Gen (Combustion Turbine) - included in Major 

c. The nominal plmming intervals for types of outages in the HECO Long Range Planning 

Schedule are as follows: 

BlrStd - every 3 years 

BlrCC - 6-9 years, evaluation based 

HP/LP - 6 years 

GEN - 9 years 

Major (Combustion Turbine) - 8 years 

HotGas (Combustion Turbine) - 8 years 

CI (Combustion Turbine) - 4 years 
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Gen (Combustion turbine) - Included in Major 

Each ofthe nominal planning intervals can vary based on unit specific condition 

evaluation, operation, machine type, etc. Experience gained from problems found at each 

inspection or during operation is also utilized in making future maintenance decisions, 

including re-evaluation ofthe nominal planning intervals. HECO also reviews mid evaluates 

the number of run hours mid number of starts in making maintenance decisions on the 

combustion turbine maintenance intervals. Although the run hours and number of s t ^ s are 

a factor, HECO finds that the relatively low number of hours and number of starts 

experienced by Waiau 9 and Waiau 10 cannot form the sole basis for maintenance 

decisions. 

d. The "X" identifies the equipment sector intended to be overhauled. The "FIN" (vertically 

inputted) references mi equipment sector of that was stated in one calendar year and 

completed in the next. 

e. "No. Majrs" was intended to reflect the count ofthe number of major overhauls for the year. 

The row is no longer utilized. 

f "HECO Wks" was intended to sum the total number of outage weeks for HECO units and is 

no longer utilized. 

g. Please refer to HECO's response to CA-IR-244, part f The 2007 Planned Maintenance 

Schedule includes three full and two partial steam turbine overhauls. While this number 

suggests a greater than "normal" amount of steam turbine overhauls per year, expenses were 

forecast for only one full Mid one partial steam turbine overhaul in the 2007 test year 

estimate. Two to three stemn turbine overhauls per y e ^ would be more representative of a 
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"normal" year based on the fact that there are 14 steam electric units and each one is 

scheduled to have a steam turbine overhaul every six years. 

As discussed in CA-IR-243 and -234, HECO's 2007 test year estimates under-estimate 

the expenses for steam turbine overhauls by an amount approximately equivalent to that for 

one steam turbine overhaul. The 2007 test yem̂  estimate includes material and outside 

service expenses for Waiau 5 and Honolulu 8 (proportional amount for 2007), and the 

expenses for HP/LP steam turbine overhauls for Kahe 1 (proportional amount for 2007), 

Waiau 7, and Kahe 3 were not included in the 2007 test year estimate. The unforecast 

HP/LP stemn turbine overhauls will be performed at Kahe 1, Waiau 7, ^id Kahe 3, and 

consequently, lower priority discretionary work will be deferred to offset these unforecast, 

non-discretionary expenses. 

HECO's responses to CA-IR-240, -241, and -242 quantify the overruns that can occur 

in overhaul project mid outage project expenses. HECO's response to CA-IR-235 describes 

how discretionm^y work or lower priority work can be deferred to offset increased expenses 

caused by unforecast work or overruns. If the Production O&M budget did not include 

discretionary work, all unbudgeted work that had to be performed would result in overrun 

relative to the budget. Accordingly, being able to offset unbudgeted work with the deferral 

of discretionary work helps to manage resources and expenses. 
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CA-IR-232 

Ref: Response to CA-IR-72, Attachment 2 (Operation Div. Hours). 

Please explain for each station all the known reasons why the Company believes that test year 

"2007 Budget" total hours (Overtime plus Straight Time) should be significantly higher than the 

annual actual hours that were required to maintain 24x7 staffing at the Company's generating 

stations throughout 2006: 

a. IK Kahe in 2006 was 116,627 hours, versus test year 124,982 hours. 

b. PIH Honolulu in 2006 was 50,171 hours, versus test year 54,828 hours. 

c. PIW Waiau in 2006 was 128,739 hours, versus test year 135,270 hours. 

d. Provide copies of all analyses, workpapers, calculations and supporting documents 

associated with your response to parts a. through c. of this information request. 

HECO Response: 

HECO's response to this information request is revised to correct calculation errors. The errors 

were in Attachment 1, pages 3, 4, and 5, where (1) the "Hours/year" was incorrectly input as 

2096 instead of 2088, and (2) the "Holiday Tot" was incorrectly input as 112 instead of 104. 

These corrections alter the calculation of holiday overtime hours for all three RAs. Also, the cost 

calculation on page 1 was corrected to include an adjustment for non-productive labor cost. As a 

result of these corrections, the total proposed labor adjustment in PIK, PIW, and PIH changes 

from a reduction of $325,000 to a reduction of $402,000. 

The primary reason for the increased labor hours in PIK, PIH, and PIW is the increase in staffing 

level from 2006 to 2007 test year. This increase is described in HECO T-6, page 44, and 
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HECO's response to CA-IR-72. As described in HECO T-6, page 45, line 14 to page 46, line 5, 

it is possible to staff the plants for 24X7 with a reduced workforce. When this occurs, however, 

there are consequences including elevated operator overtime, deferred training, and cancelled or 

restricted vacations. As described in HECO T-6 (page 46, line 2 to line 5; page 55, line 14 to 18; 

and page 56, line 3 to 6), the increase in the Operations Division workforce will enable more 

training of personnel than in recent years. Providing the necessary training is critical because the 

workforce has relatively less experience due, in parts, to the expansion ofthe staff to 

accommodate 24X7 operations and the higher than normal turnover of personnel that HECO has 

experienced. HECO is expanding its training effort and staff to respond to this training need. 

However, due to the difficulties in hiring discussed in HECO T-6, page 38 to 40, and the higher 

than expected turnover in Operator personnel, in 2006 HECO was unable to achieve the staffing 

level required to fully implement the training effort. Without the staffing level to support the 

training effort, total recorded labor hours in 2006 were lower than they would have been with 

full staffing due to a combination ofthe less than full staffing level, and the subsequent reduction 

in straight time and overtime labor hours available for training activities. Examples of training 

activities that were impacted by the less than full staffing levels include the following: 

1. Line of Progression (LOP) Training: There was less than the desired level of Line of 

Progression (LOP) qualification training. 

2. Refresher Training: The amount of refresher training conducted fell below the desired 

level. 

3. First Day Off Training: Certain training activities like First Day Off (EDO) training (as 

described in CA-IR-73, page 3) were not conducted. In 2006, only 3 of 4 sessions of 

EDO training were conducted. 



CA-IR-232 
DOCKET NO. 2006-0386 
PAGE 3 OF 4 
REVISED 07-13-07 

4. Skill Development Training: As described earlier, the younger and less experienced 

workforce creates a need for increased training to develop skill level. Without the 

staffing to support this training effort, operators could not be removed from the shift 

rotation to facilitate this training if the training was scheduled during the operator's 

regular shift. This type of training could also be performed on an OJT basis, on 

overtime, to allow an operator to witness or experience an evolution at the plant that he 

would otherwise miss. 

5. Experienced Operator Training Support: Qualified operators could not be removed from 

the shift schedule to assist the training effort with the development of and to conduct the 

training as instructors. A pool of replacements would be needed to support this. The 

two additional operators on the LOP at Kahe Power Plant and Waiau Power Plant, mid 

the one additional at Honolulu Power Plant, were added to support this effort as well as 

to support other training requirements. 

6. On-the-Job Training (OJT): Technical training or on-the-job training on the plant and 

equipment was not scheduled, in pM t̂, to mmiage the level of overtime being worked by 

operating personnel. Additional staffing would help alleviate this situation. 

In reviewing the budgeted labor hours for RA's PIK, PIH, and PIW for 2007, HECO 

discovered that a forecasting error had been made for RA PIW. In CA-IR-73, HECO describes 

the "42-hour work week" shift schedule utilized at Waiau Power Plant. This schedule builds in 

an average of two hours of overtime per rotating shift operator per week. While this schedule 

increases overtime requirements, its advantage is a reduction in staffing count requirements to 

staff the schedule. HECO's 2007 test year estimates for PIW erroneously included both the 
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overtime for the 42-hour work week schedule as well as the full staffing count to support a 

regul^ 40-hour shift schedule. 

The move to the 42-hour work week schedule was made on a trial basis. However, in 

response to employee concerns of excessive overtime, HECO recently decided to review 

returning to a regular 40-hour work week schedule at Waiau Power Plant. HECO proposes a 

revision to the 2007 PIW labor forecast to remove the additional overtime needed to achieve the 

42-hour work week schedule while retaining the staffing count reflective of a 40-hour work week 

schedule. 

Also, while developing the revised labor forecast for PIW, HECO incorporated a reduced 

training schedule for PIK, PIH, and PIW based on on-going training activities. HECO's plans to 

increase technical training are still being formulated, and are not included in the revised 

schedule. 

HECO's proposed reduction in labor expenses for PIK, PIH, and PIW is shown in 

Attachment 1 to this response. As shown on page one of Attachment 1, labor hours for PIK, 

PIH, and PIW are reduced by a total of 10,030 hours. PIO was not adjusted in this review. The 

total proposed reduction in labor expense is $402,000. Pages two through five of Attachment 1 

provide the assumptions and details ofthe labor hour calculations. This revised labor adji^tment 

for Operating Division corrects the Operator Overtime adjustment previously reported in HECO 

T-6's June 2007 Update filed on June 29, 2007. 

a. Please refer to the discussion above and Attachment 1 to this response. 

b. Please refer to the discussion above and Attachment 1 to this response. 

c. Please refer to the discussion above and Attachment 1 to this response. 

d. Please refer to the discussion above and Attachment 1 to this response. 
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PIK-
PIH-
PIW 
PIO-

Kahe 
Honolulu 

- Waiau 
- Admin 

Total 

ST 
108570 
47756 

119118 
7297 

282742 

OT 
12735 
5239 

11631 
368 

29973 

Tot 
121306 
52995 

130749 
7665 

312715 312715 2007 Revised Labor Hours 

2004 2005 2006 2007TY 2007 Rev 07Rev-07TY 
PiK-
PIH-
PIW 
PIO-

Kahe 
Honolulu 

- Waiau 
- Admin 

Total 

116842 
39598 

119452 
1576 

277468 

119258 
46201 

131684 
5581 

302724 

116624 
50171 

128739 
3652 

299186 

124982 
54828 

135270 
7665 

322745 

121306 
52995 

130749 
7665 

312714.8 

-3676 
-1833 
-4521 

0 
-10030 

Labor OT Reduction By Labor Class 

PIK 
Proportion 

(8/60) 
(52/60) 

Total Reduction 
Lab Class % 
TCS-I 13.3% 
BUTCI 86.7% 
BUOCI 0.0% 

-3676 
Reduction 

-490 
-3186 

0 
-3676 Check 

Std Labor 
Rate 
$41.32 
$34.87 

Reduction 
Amount 
($20,255) 

($111,103) 

($131,358) 

PIH Total Reduction -1833 
Proportion Lab Class % Reduction 

(6/27) _TCS-I 22.2% -407 
(21/27) _BUTCI 77.8% -1426 

-1833 Check 

$41.32 ($16,831) 
$34.87 ($49,713) 

($66,544) SubtotPIH 

PIW Total Reduction 
Proportion 

(8/65) 
(57/65) 

Lab Class 
_TCS-I 
_BUTCI 

BUOCI 

% 
12.3% 
87.7% 
0.0% 

Total Adjusted Hours 
Apply Non-Productive Hourly Rate 

-4521 
Reduction 

-556 
-3964 

0 
-4521 Check 

-10030 
$4.26 

($42,729) 

$41.32 ($22,991) 
$34.87 ($138,238) 

($161,229) SubtotPIW 

($42,729) 

($401,859) Total Ops Reduction 
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Operating Division OT Re-estimate for 2007 Labor 
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Base Hours 
Holiday 
"Productive" 
Sick 

Sick % 
Vacation 

Vac % 

2006 
292974 

11968 
281006 

7809 
2.8% 

19530 
7.0% 

2007 
321552 [154 total X 2088) 

16016 [12 full day+ 2 1/2 day Holidays] 
305536 

Assumptions: 
1.) Assume full count of staff all year. 

~ ALL vacation replacements to be covered by "EXTRA" Operator without OT. 
~ ALL refresher training replacement to be covered by "RELIEF" on non-relief days w/o OT. 
~ ALL LOP training replacements to be covered by "RELIEF" on non-relief days w/o OT. 

2.) Use sick percentage indicated for individual RA's (based on 2006 actual). 
3.) Use vacation percentage indicated for individual RA's (based on 2006 actual). 
4.) 10 remains the same. 



HAWAIIAN ELECTRIC COMPANY INC. 

2007 RATE CASE 

PIK - Kahe Shift Staffing 

Sr+Supv Supply 
Oper Supply 
Clerk Supply 

Tot Supply 

Avail Hrs 
8 16704 

52 108576 
1 2088 

61 127368 

Hours/year 2088 
Holiday Tot 104 

PIK 

Sr+Supv Base 16704 
Holiday 832 
"Productive" 15872 
Holiday OT 475 
Sick RepI OT 268 
S/S12-hrOT 520 
S/SMtgOT 168 
Sched OT 0 
S/S Ohaul OT 320 
S/S Incidental O 0 
S/S OJT OT 112 
Tech Train OT 45 
FDOOT 101 

SubTot OT = 2008 
Operator Base 108576 

Holiday 5408 
"Productive" 103168 
Holiday OT 4326 
Sick RepI OT 3481 
Sched OT 0 
Oper Incidental ( 312 
EO Train OT 0 
Oper OJT 624 
Mil Leave OT 384 
Tech Trn OT 289 
FDOOT 1310 

SubTot OT= 10727 
Clerk Base 2088 

Holiday 104 
"Productive" 1984 
Holiday OT 0 
Sick RepI OT 0 
Sched OT 0 

SubTot OT = 0 
TOTOT= 12735 

Avail 127368 
Holiday 6344 
Sick 4083 
Vac 8371 

Prod ST = 108570 
OT% = 11.7% 
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2006 Base Hours 116687.4 
2006 Non-Prod Hours 18051.69 
2006 Productive 98635.66 
2006 Holiday Hours 6258.5 
2006 "Productive" 110428.9 
2006 Vac Hours 7637.94 
2006 Vac/"Prod" % 6.9% 
2006 Sick Hours 3725.5 
2006 Sick/"Prod" % 3.4% 
Holiday OT % 80% 

4 of 7 Supvs due to 12-hr shift 
Assume 50% OT due to 12-hr shift 
4 supvs X4 hrs/pay period X 26 pay periods 
1 time/month X 7 guys X 2hrs (Does not count Sr.) 
Full Staff implies "R" and"X" can cover 
# Overhaul Weeks X 2C (K2=8, K5=8) 
2 hrs per month X 7 guys X 12 months 
4 hrs X 7 guys X 4 time per year 
50% of Tech Train + Carb & proportioned 
Proportioned & reduced by 50% due to 12-hr shift 

2006=1784 

Full Staff implies "R" and"X" can cover 
2 hrs per month X 25% of crew X 12 
Full Staff implies "R" and"X" can cover 
for unit Startup; 50% of guys X 2 hrs/month X 12 
50% of 4 guys X 16 hours/mo 
50% of Tech Train + Carb & proportioned 
Proportioned 

10.5% Ref to "Prod ST" 2006 OT 17989 

121306 ST+OT 



HAWAIIAN ELECTRIC COMPANY INC. 

2007 RATE CASE 

PIW - Waiau Shift Staffing 

Sr+Supv Supply 
Oper Supply 
Clerk Supply 

Tot Supply 

Avail Hrs 
8 16704 
57 119016 
1 2088 

66 137808 

Hours/year 2088 
Holiday Tot 104 

PIW 

Sr+Supv Base 16704 
Holiday 832 
"Productive" 15872 
Holiday OT 666 
Sick RepI OT 393 
S/S 12-hr OT 0 
S/S Mtg OT 0 
Sched OT 0 
S/S Ohaul OT 420 
S/S Incidental O 0 
S/S OJT OT 336 
Tech Train OT 58 
FDOOT 138 

SubTot OT= 2010 
Operator Base 119016 

Holiday 5928 
"Productive" 113088 
Holiday OT 4742 
Sick RepI OT 2798 
Sched OT 0 
Oper Incidental ( 342 
EO Train OT 0 
Oper OJT 342 
Mil Leave OT 0 
Tech Trn OT 412 
EDO OT 984 

SubTot OT = 9621 
Clerk Base 2088 

Holiday 104 
"Productive" 1984 
Holiday OT 0 
Sick RepI OT 0 
Sched OT 0 

SubTot OT = 0 

TOTOT= 11631 

Avail 137808 
Holiday 6864 
Sick 3240 
Vac 8586 

Prod ST = 119118 
OT% = 9.8% 
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2006 Base Hours 124117.09 
2006 Non-Prod Hours 18010.59 
2006 Productive 106106.5 
2006 Holiday Hours 6598.5 
2006 "Productive" 117518.59 
2006 Vac Hours 7705.42 
2006 Vac/"Prod" % 6.6% 
2006 Sick Hours 2907.92 
2006 Sick/"Prod" % 2.5% 
Holiday OT % 80% 

4 supvs X4 hrs/pay period X 26 pay periods 
1 time/month X 7 guys X 2hrs (Does not count Sr.) 
Full Staff implies "R" and"X" can cover & NO 42-hr Sched OT 
# Overhaul Weeks X 2C (W5=3, W8=9, W10=9) 
2 hrs per month X 7 guys X 12 months 
4 hrs X 7 guys X 12 months 
50% Of Tech Train + Carb & proportioned 
Proportioned 

2006=2804 

Full Staff implies "R" and"X" can cover & NO 42-hr Sched OT 
2 hrs per month X 25% guys X 12 
Full Staff implies "R" and"X" can cover 
for unit Startup; 25% guys X 2 hrs/month X 12 
4 guysX 16 hours/mo 
50% of Tech Train + Carb & proportioned 
Proportioned 

8.9% Ref to "Prod ST" 2006 OT 22633 

130749 ST+OT 
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PIH - Honolulu Shift Staffing 
Avail Hrs 

Sr+Supv Supply 6 12528 
Oper Supply 21 43848 
Clerk Supply 0 0 

Tot Supply 27 56376 

Sr+Supv Base 12528 
Holiday 624 
"Productive" 11904 
Holiday OT 499 
Sick RepI OT 283 
S/S 12-hr OT 0 
S/S Mtg OT 0 
Sched OT 0 
S/S Ohaul OT 200 
S/S Incidental O 0 
S/S OJT OT 240 
Tech Train OT 95 
FDOOT 133 

SubTot O T = 1450 
Operator Base 43848 

Holiday 2184 
"Productive" 41664 
Holiday OT 1747 
Sick RepI OT 991 
Sched OT 0 
Oper Incidental ( 126 
EO Train OT 0 
Oper OJT 126 
Mil Leave OT 0 
Tech Trn OT 332 
EDO OT 466 

SubTot OT = 3788 
Clerk Base 0 

Holiday 0 
"Productive" 0 
Holiday OT 0 
Sick RepI OT 0 
Sched OT 0 

SubTot OT = 0 

Hours/year 2088 
Holiday Tot 104 

2006 Base Hours 52169.2 
2006 Non-Prod Hours 8202.2 
2006 Productive 43967 
2006 Holiday Hours 2741.5 
2006 "Productive" 49427.7 
2006 Vac Hours 4186.7 
2006 Vac/"Prod" % 8.5% 
2006 Sick Hours 1176 
2006 Sick/"Prod" % 2.4% 
Holiday OT % 80% 

4 supvs X4 hrs/pay period X 26 pay periods 
1 time/month X 5 guys X 2hrs (Does not count Sr.) 
Full Staff implies "R" and"X" can cover 
# Overhaul Weeks X 2C (H8=10) 
2 hrs per month X 5 guys X 12 months 
4 hrs X 5 guys X 12 months 
50% Of Tech Train + Carb + Pipeline & proportioned 
Proportioned 

2006=1850 

Full Staff implies "R" and"X" can cover 
2 hrs per month X 25% guys X 12 
Full Staff implies "R" and"X" can cover 
for unit Startup; 25% guys X 2 hrs/month X 12 
4 guysX 16 hours/mo 
50% Of Tech Train + Carb + Pipeline & proportioned 
Proportioned 

TOT OT = 5239 9.8% ref to "Prod ST" 2006 OT 6204 

PIH 

Avail 56376 
Holiday 2808 
Sick 1275 
Vac 4537 

Prod ST = 47756 
0 T % = 11.0% 

52995 ST+OT 
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C l W I W i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ " 

Ref: Response to C^A-IR-72, Attachment 2 (Operation Div. Hours). 

Please explain for each station all the known reasons why the Company believes that t ^ t year 

"2007 Budget" total hours (Overtime plus Straight Time) should be significantlyJ^her than the 

annual actual hours that were required to maintain 24x7 staffing at the C o m p j ^ ' s generating 

stations throughout 2006: 

a. IK Kahe in 2006 was 116,627 hours, versus test year 124,982 h j ^ s . 

b. PIH Honolulu in 2006 was 50,171 hours, versus test year 54^28 hours. 

c. PIW Waiau in 2006 was 128,739 hours, versus test yea|^35,270 hours. 

d. Provide copies of all analyses, workpapers, calculaJ^ns and supporting documents 

associated with your response to parts a. throujff^c. of this information request. 

HECO Response: 

The primary reason for the increased l ^ ^ r hours in PIK, PIH, and PIW is the increase in staffing 

level from 2006 to 2007 test yea r .^n i s increase is described in HECO T-6, page 44, and 

HECO's response to CA-IR-72(r As described in HECO T-6, page 45, line 14 to page 46, line 5, 

it is possible to staff the p ^ i t s for 24X7 with a reduced workforce. When this occurs, however, 

there are consequencj^ncluding elevated operator overtime, deferred training, and cancelled or 

restricted \acaX\cym. As described in HECO T-6 (page 46, line 2 to line 5; page 55, line 14 to 18; 

and page 56JmiQ 3 to 6), the increase in the Operations Division workforce will enable more 

training j^personnel than in recent years. Providing the necessary training is critical because the 

wor j^rce has relatively less experience due, in parts, to the expansion ofthe staff to 

acTOmmoaS^z^^^^pe^mWi^^iRniiCTn^iienirainron^ 

file:///acaX/cym
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experienced. HECO is expanding its training effort and staff to respond to this training need. 

However, due to the difficulties in hiring discussed in HECO T-6, page 38 to 40, and the hiaj^r 

than expected turnover in Operator personnel, in 2006 HECO was unable to achieve th^^affmg 

level required to fully implement the training effort. Without the staffing level to su^o r t the 

training effort, total recorded labor hours in 2006 were lower than they would ^ ^ e been with 

full staffing due to a combination ofthe less than full staffing level, and th j^bsequent reduction 

in straight time and overtime labor hours available for training act ivi t i j^ Examples of training 

activities that were impacted by the less than full staffing levels iMude the following: 

1. Line of Progression (LOP) Training: There was lessjpan the desired level of Line of 

Progression (LOP) qualification training. 

2. Refresher Training: The amount of refresh^^raining conducted fell below the desired 

level. 

3. First Day Off Training: Certain t r a ^ n g activities like First Day Off (EDO) training (as 

described in CA-IR-73, page 3^were not conducted. In 2006, only 3 of 4 sessions of 

EDO training were conducts . 

4. Skill Development Trayng : As described earlier, the younger and less experienced 

workforce creates j ^ e e d for increased training to develop skill level. Without the 

staffing to supdmt this training effort, operators could not be removed from the shift 

rotation t^^cil i tate this training if the training was scheduled during the operator's 

regul^^hift. This type of training could also be performed on MI OJT basis, on 

q^Rtime, to allow an operator to witness or experience an evolution at the plant that he 

would otherwise miss. 
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the shift schedule to assist the training effort with the development of and to conduct the 

training as instructors. A pool of replacements would be needed to support this. Tl 

two additional operators on the LOP at Kahe Power Plant and Waiau Power Pl^p, and 

the one additional at Honolulu Power Plant, were added to support this effg^as well as 

to support other training requirements. 

6. On-the-Job Training (OJT): Technical training or on-the-job trainj^ on the plant and 

equipment was not scheduled, in part, to manage the level of o^rtime being worked by 

operating personnel. Additional staffing would help alle^pte this situation. 

In reviewing the budgeted labor hours for RAs PIK, PIH j K d PIW for 2007, HECO 

discovered that a forecasting error had been made for RA^iW. In CA-IR-73, HECO describes 

the "42-hour work week" shift schedule utilized at W^au Power Plant. This schedule builds in 

an average of two hours of overtime per rotating^nift operator per week. While this schedule 

increases overtime requirements, its advanta^is a reduction in staffing count requirements to 

staff the schedule. HECO's 2007 test yo^^ estimates for PIW erroneously included both the 

overtime for the 42-hour work wee^^hedule as well as the full staffing count to support a 

regulm" 40-hour shift schedule. 

The move to the 42-h^^work week schedule was made on a trial basis. However, in 

response to employee ^ i c e m s of excessive overtime, HECO recently decided to review 

returning to a reguMf 40-hour work week schedule at Waiau Power Plant. HECO proposes a 

revision to t h e ^ 0 7 PIW labor forecast to remove the additional overtime needed to achieve the 

42-hour ^ ^ k week schedule while retaining the staffing count reflective of a 40-hour work week 

dme. 
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training schedule for PIK, PIH, and PIW based on on-going training activities. HECO's plans to 

increase technical training are still being formulated, and are not included in the revised 

schedule. 

HECO's proposed reduction in labor expenses for PIK, PIH, and PIW is showmm 

Attachment 1 to this response. As shown on page one of Attachment 1, labor ^ ^ r s for PIK, 

PIH, and PIW are reduced by a total of 9,072 hours. PIO was not adjustedip this review. The 

total proposed reduction in labor expense is $325,000. Pages two thro^gi five of Attachment 1 

provide the assumptions and details ofthe labor hour calculations^ffhis labor adjustment for 

Operating Division will be included in HECO's June 2007 Un^te. 

a. Please refer to the discussion above and Attachment J^o this response. 

b. Please refer to the discussion above and Attachi^^t 1 to this response. 

c. Please refer to the discussion above and Att^^ment 1 to this response. 

d. Please refer to the discussion above and^ttachment 1 to this response. 
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2007 RATE CASE 

2007 Operating Division Labor Adjustment 

PIK-
PIH-
PIW 
PIO-

Kahe 
• Honolulu 
- Waiau 
- Admin 

Total 

ST 
108570 
47756 

119118 
7297 

282742 

OT 
13105 
5412 

12047 
368 

30931 

Tot 
121675 
53168 

131165 
7665 

313673 313673 2007 Revised Labor Hours 

2004 2005 2006 2007TY 2007 Rev 07j§v-07TY 
PIK-
PIH-
PIW 
PIO-

Kahe 
• Honoiulu 
- Waiau 
- Admin 

Total 

116842 
39598 

119452 
1576 

277468 

119258 
46201 

131684 
5581 

302724 

116624 
50171 

128739 
3652 

299186 

124982 
54828 

135270 
7665 

322745 

121675 X 
5316| f 

1 3 1 1 ^ 
J(B65 

Jn673 

-3307 
-1660 
-4105 

0 
-9072 -9072 2007TY-2007 Rev 

Labor OT Reduction By Labor Class 

PIK 
Proportion 

(8/60) 
(52/60) 

PIH 
Proportion 

(6/27) 
(21/27) 

PIW 
Proportion 

(8/65) 
(57/65) 

/ 

/ 

Total Reduction 
Lab Class % 
TCS-I 13.3% 
BUTCI 86.7% 

_BUOCI 0.0% 

Total Reduct i^ 
Lab Class S ^ 
TCS-I 22^% 

_BUTCI J r .mo 

J^a l Reduction 
La^class % 
JCS-I 12.3% 

^ U T C I 87.7% 
r BUOCI 0.0% 

-3307 X 
Red u cti 0 0 ^ 

- 4 ^ 

^ r - 3 3 0 7 Check 

-1660 
Reduction 

-369 
-1291 
-1660 Check 

-4105 
Reduction 

-505 
-3600 

0 
-4105 Check 

Std Labor 
Rate 
$41.32 
$34.87 

$41.32 
$34.87 

$41.32 
$34.87 

Reduction 
Amount 
($18,220) 
($99,941) 

($118,160) SubtotPIK 

($15,244) 
($45,026) 
($60,271) SubtotPIH 

($20,875) 
($125,517) 

($146,392) SubtotPIW 

($324,823) Total Ops Reduction 
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HAWAIIAN ELECTRIC COMPANY INC. 
2007 RATE CASE 

Operating Division OT Re-estimate for 2007 Labor 

Payroll Recap Summary for (PIK, PIH, PIW): 

Base Hours 
Holiday 
"Productive" 
Sick 

Sick % 
Vacation 

Vac % 

2006 
292974 

11968 
281006 

7809 
2.8% 

19530 
7.0% 

2007 
326976 [154 total X 2096) 

17472 [13 full day+ 2 1/2 day Holid 
309504 M 

/ 
/ 

/ f 

A 
/ 
rys] 

Assumptions: 
1.) Assume full count of staff all year. 

~ ALL vacation replacements to be covered by "EJ^TRA" Operator without OT. 
~ ALL refresher training replacement to be cove i^ by "RELIEF" on non-relief days w/o OT. 
~ ALL LOP training replacements to be covera^by "RELIEF" on non-relief days w/o OT. 

2.) Use sick percentage indicated for individua^A's (based on 2006 actual). 
3.) Use vacation percentage indicated for indj^ual RA's (based on 2006 actual). 
4.) 10 remains the same. 
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m & yase Nours 
2006 Non-Prod Hours 
2006 Productive 
2006 Holiday Hours 
2006 "Productive" 
2006 Vac Hours 
2006 Vac/"Prod" %. 
2006 Sick Hours 
2006 Sick/"ProG#% 
Holiday OT °/g 

4 of 7 Supvs due to 12-hr shift 
Assume 50% OT due to 12-hr shi 
4 supvs X4 hrs/pay period X 2 ^ a y periods 
1 time/month X 7 guys X 2hrwDoes not count Sr.l 
Full Staff implies "R" and" )^an cover 
# Overhaul Weeks X 2CJ^=8, K5=8) 
2 hrs per month X 7 g i ^ X 12 months 
4 hrs X 7 guys X 4 t i iK per year 
50% of Tech Train^Carb & proportioned 
Proportioned & j ^ u c e d by 50% due to 12-hr shift 

2006=1784 

PIK - Kahe Shift Staffing 

Sr+Supv Supply 
Oper Supply 
Clerk Supply 

Tot Supply 

Avail Hrs 
16768 

52 108992 
1 2096 

61 127856 

Hours/year 2096 
Holiday Tot 112 

Sr +Supv Base 
Holiday 
"Productive" 
Holiday OT 
Sick RepI OT 
S/S 12-hr OT 
S/S Mtg OT 
Sched OT 
S/S Ohaul OT 
S/S Incidental O 
S/S OJT OT 
Tech Train OT 
FDOOT 

SubTot OT = 
Operator Base 

Holiday 
"Productive" 
Holiday OT 
Sick RepI OT 
Sched OT 
Oper Incidental ( 
EO Train OT 
Oper OJT 

1il Leave OT 
Tech Trn OT 
FDOOT 

SubTot OT. 
Clerk Base 

Holiday 
"Produ^fpe" 
Holid|(fOT 
SicyRepI OT 

ledOT 
SubTot OT = 

16768 
896 

15872 
512 
268 
520 
168 

0 
320 

0 
112 
45 

101 
2045 

108992 
5824 

103168 
4659 
3481 

0 
312 

PIK 0T% = 12.1% 
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^IW - Waiau l̂ hiH l^talting 
1 

Sr+Supv Supply 8 
Oper Supply 57 
Clerk Supply 1 

Tot Supply 66 

Sr +Supv Base 
Holiday 
"Productive" 
Holiday OT 
Sick RepI OT 
S/S 12-hr OT 
S/S Mtg OT 
Sched OT 
S/S Ohaul OT 
S/S Incidental 0 
S/S OJT OT 
Tech Train OT 
FDOOT 

SubTot OT = 
Operator Base 

Holiday 
"Productive" 
Holiday OT 
Sick RepI OT 
Sched OT 
Oper Incidental ( 
EO Train OT 
Oper OJT 
Mil Leave OT 
Tech Trn OT 
FDOOT 

SubTot OT = 
Clerk Base A 

Holiday J 
" Prod u cti v^ j f 
Holiday QW 
Sick R ^ O T 
S c h ^ ) T 

JIffbTot OT = 

^ r TOT OT = 

J Avail 
J Holiday 

J Sick 
J Vac 

'Vvail Hrs 
16768 

119472 
2096 

138336 

16768 
896 

15872 
717 
393 

0 4 

M 
Hours/year 2096 2006 Base Hours 124117.09^ 
Holiday Tot 112 2006 Non-Prod Hours 18010.^^ 

2006 Productive 10610^5 
2006 Holiday Hours ^58 .5 
2006 "Productive" 1 1 ^ 8 . 5 9 
2006 Vac Hours ^^705.42 
2006 Vac/"Prod" % J 6.6% 
2006 Sick Hours M 2907.92 
2006 Sick/"Prod'jf 2.5% 
Holiday OT % ^ ^ 0.8 

M 
supvs X4 hrs/pay period X 26 paMDeriods 

0 1 time/month X 7 guys X 2hrs [ D M S not count Sr.) 
0 Full Staff implies "R" and"X" c^fcover & NO 42-hr Sched OT 

420 # Overhaul Weeks X 2C (W5^W8=9 , WI 0=9) 
0 2 hrs per month X 7 Quysjm2 months 

336 4 hrs X 7 guys X 12 m o i ^ 
58 50% Of Tech Train + G^b & proportioned 

138 Proportioned ^ r 
2061 

119472 
6384 

113088 
5107 
2798 

2006=2804 M 

/ 
/ 

/ 
/ 

/ 
0 Full ^ f f implies "R" and"X" can cover & NO 42-hr Sched OT 

342 2 
OF 

3 4 ^ 
M A 

'. h#per month X 25% guys X 12 
«rStaff implies "R" and"X" can cover 
5r unit Startup; 25% guys X 2 hrs/month X 12 
guysX 16 hours/mo 

JF\2 50% of Tech Train + Carb & proportioned 
^ f 9 8 4 Proportioned 

X 9 9 8 6 
^ 2096 

112 
1984 

0 
0 
0 
0 

12047 

138336 
7392 
3240 
8586 

9.2% Ref to "Prod ST" 2006 OT 22633 

PIW OT% = 10.1% 
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PIH - Honolulu Shift Staffing 
Avail Hrs 

Sr+Supv Supply 6 12576 
Oper Supply 21 44016 
Clerk Supply 0 0 

Tot Supply 27 56592 

Sr +Supv Base 
Holiday 
"Productive" 
Holiday OT 
Sick RepI OT 
S/S 12-hr OT 
S/S Mtg OT 
Sched OT 
S/S Ohaul OT 
S/S Incidental O 
S/S OJT OT 
Tech Train OT 
FDOOT 

SubTot OT = 
Operator Base 

Holiday 
"Productive" 
Holiday OT 
Sick RepI OT 
Sched OT 
Oper Incidental < 
EO Train OT 
Oper OJT 
Mil Leave OT 
Tech Trn OT 
FDOOT 

SubTot O" 
Clerk Base 

Holiday 
" P r o d i ^ v e " 
H o l i c ^ O T 
Sio/Repl OT 

ledOT 
SubTot OT = 

Hours/year 2096 
Holiday Tot 112 

2006 Base Hours 521JP.2 
2006 Non-Prod Hours J ^ 2 . 2 
2006 Productive ^ R 3 9 6 7 
2006 Holiday Hours ^ 2 7 4 1 . 5 
2006 "Productive" M 49427.7 
2006 Vac Hours M 4186.7 
2006 V a c / " P r o d ' ^ 8.5% 
2006 Sick H o u j ^ 1176 
2006 Sick/"^Bd" % 2.4% 
Holiday QW/^ 0.8 

4 supvs X4 hrs/pay period X 2|F^ay periods 
1 time/month X 5 guys X 2himDoes not count Sr.) 
Full Staff implies "R" and '^^can cover 
# Overhaul Weeks X 2 y ^ = 1 0 ) 
2 hrs per month X 5 O M S X 12 months 
4 hrs X 5 guysX l ^ i o n t h s 
50% Of Tech Travsm- Carb + Pipeline & proportioned 
Proportioned 

2006=1850i 

Tl Staff implies "R" and"X" can cover 
hrs per month X 25% guys X 12 

Full Staff implies "R" and"X" can cover 
for unit Startup; 25% guys X 2 hrs/month X 12 
4 guysX 16 hours/mo 
50% Of Tech Train + Carb + Pipeline & proportioned 
Proportioned 

TOT OT = 5412 10.1% ref to "Prod ST" 2006 OT 6204 

Avail 
Holiday 
Sick 
Vac 

56592 
3024 
1275 
4537 

PIH OT% = 11.3% 
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CA-IR-233 

Ref: Response to CA-IR-72, Attachment 2 (Maintenance Labor Hours. 

Please explain for each station all the known reasons why the Company believes that test year 
"2007 Budget" total hours (Overtime plus Straight Time) should be significantly higher than the 
annual actual hours that were required to adequately maintain the Company's generating stations 
throughout 2006: 

a. PIE Kahe in 2006 was 59,482 hours, versus 66,320 test year hours. 

b. PIN Honolulu in 2006 was 16,490 hours, versus test year 24,540 hours. 

c. PIX Waiau in 2006 was 61,346 hours, versus test year 67,046 hours. 

d. PIT Traveling Maintenance in 2006 was 157,098 hours, versus test year 185,484 hours. 

e. Provide copies of all analyses, workpapers, calculations and supporting documents 
associated with your response to parts a. through d. of this information request. 

HECO Response: 

Note: The reference should be to Response to CA-IR-74, Attachment 6. 

a. As discussed in HECO's response to CA-IR-74 and CA-IR-234, the overall level of 

maintenance effort has been increasing since 2001. The increased effort is needed to 

perform necessary preventative maintenance work, manage the backlog of maintenance 

work, minimize the deferral of work, and perform forecast capital projects. To satisfy these 

work demands, labor resource requirements are met by a combination of HECO trades and 

crafts personnel working straight time and overtime, and contracting outside services. 

HECO's estimates for straight time and overtime labor hours are based on the anticipated 

level of maintenance effort and capital projects. The exercise considers several factors, 

including the specific requirements ofthe work, schedule and duration of outages in which 

the work will be performed, cost, and work priority. 
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In general, more straight time is budgeted for PIE in 2007 than was incurred in 2006 

because ofthe higher staffing level assumed. Less total overtime hours are budgeted in 

2007 than were incurred in 2006, 2005, or 2004. See HECO's response to CA-IR-236 for 

discussion on the overtime forecast. If staffing goals cannot be met then that level of effort 

will be made up with contractors or additional overtime, and/or some work would have to be 

deferred. See HECO T-6, pages 49-52. 

b. Please refer to a. above. The reasons for the increase in labor hours for PIN are the same as 

those discussed above for PIE. In general, more straight time is budgeted for PIN in 2007 

than was incurred in 2006 because ofthe higher staffing level. Because ofthe small staff 

count at PIN, the additional staff added to the count for PIN represents a large percentage 

increase in straight time labor hours. The increase, however, is consistent with the increase 

in staffing level to support the anticipated work demands. Overtime hours for PIN in 2007 

are higher than 2006 by 2,259 hours. See HECO's response to CA-IR-236 for discussion of 

the overtime forecast. As described in CA-IR-236, in forecasting the overtime for 

maintenance, the three functionally similar station maintenance RAs, PIE, PIN, and PIX, 

were grouped together and the same 15% factor was applied to each. (As described in 

CA-IR-236, other departments then add labor demand for capital projects. The added 

capital labor demand for PIE was 500 hours as shown on CA-IR-1, Attachment 12D, page 1; 

725 hours for PIN as shown on CA-IR-1, Attachment 12F, page 1; and 1,910 hours for PIX 

as shown on CA-IR-1, Attachment 12K, page 1. These additional labor hours increase the 

OT percentage slightly above 15%.) Because of this grouping, when viewed alone the 

overtime labor hours included in the PIN labor forecast are higher than historical overtime 

labor hours. However, the overtime labor hours for the group are considered to be 
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reasonable, and at an mnount needed to sustain the reliability of HECO's generating units at 

acceptable levels. If staffing goals cannot be met then that level of effort will be made up 

with contractors, and/or additional overtime or some work would have to be deferred. 

c. Please refer to a. above. The reasons for the increase in labor hours for PIX are the same as 

those discussed above for PIE. In general, more straight time is budgeted for PIX in 2007 

than was incurred in 2006 because ofthe higher staffing level. Less total overtime hours are 

budgeted in 2007 than were incurred in 2006 and the prior years. See HECO's response to 

CA-IR-236 for discussion ofthe overtime forecast. If staffing goals cannot be met then that 

level of effort will be made up with contractors, and/or additional overtime or some work 

would have to be deferred. 

d. Please refer to a. above. The reasons for the increase in labor hours for PIT are the same as 

those discussed above for PIE. In general, more straight time is budgeted for PIT in 2007 

than was incurred in 2006 because ofthe higher assumed staffing level. More overtime 

hours are budgeted in 2007 than were incurred in 2006 mid the prior years. See HECO's 

response to CA-IR-236 for discussion on the overtime forecast. The total maintenance 

overtime for all ofthe groups, however, is less than was incurred in 2006, and the 

percentage of overtime to straight time hours is less than was incurred in the 2004 to 2006 

period. If staffing goals cannot be met then that level of effort will be made up with 

contractors, mid/or additional overtime or some work would have to be deferred. 

e. Please refer to HECO T-6 and HECO's response to CA-IR-1. 
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CA-IR-234 

Ref: Response to C^A-IR-74, Attachment 10 (Maintenance Labor + Outside Service 
Supplementary Maintenance Labor) . 

According to the Total column of Attachment 10, combined actual internal and contract 

maintenance labor costs have increased at a rate of 10% to 12% per year in 2004, 2005 mid 2006. 

However, for the test year the proposed combined maintenance labor costs are projected to grow 

by 16% over 2006 actual levels. Please respond to the following: 

a. Provide the most detailed available explanation of work requirements known to be 

increasing at an accelerating percentage in 2007, relative to all prior years shown. 

b. Identify and quantify each incremental work project or process anticipated to be done in 

2007 that was deferred from prior years. 

c. Explain and quantify each known specific instance where work performed in prior years 

was not sufficient to adequately maintain the Company's generating units and describe 

additional efforts projected by each RA work group in 2007 to remedy such deficiencies. 

HECO Response: 

a. As shown in CA-IR-74, Attachment 10, the total expense for Maintenance Labor plus 

Outside Services Supplementary Labor increased by $2,404,000 from actual expenses of 

$14,991,000 in 2006 to an estimate of $17,395,000 for the 2007 test year. This increase is 

primarily due to HECO Maintenance Labor. The Maintenance Labor 2007 test year 

estimate was primarily impacted both by the 2007 test year estimated staffing levels and by 

the general wage rates for 2007. The in-house labor staffing estimate for the 2007 test year 

assumes that there are 161 employees in the Maintenance Division, whereas the actual 
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number of employees in the Maintenance Division in 2006 was approximately 134. See 

HECO's response to CA-IR-74. In addition, the 2007 test year estimate for labor expense 

reflects higher wage rates applied to the estimated staffing level of 161 employees. As a 

result ofthe projected wage increases, on rni annual basis, general wage rates for Test Year 

2007 are expected to be 6.53% (for bmgaining unit employees) and 7.64% (for merit 

employees) higher than the respective 2005 wage rates. Ms. Nanbu in HECO T-10 

discusses the relative wage rates between 2005 and 2007 based on the wage increase 

assumptions for bargaining unit and merit employees discussed by Ms. Price in HECO T-

12. See HECO T-6, pages 62-63. 

Outside Services Supplemental Labor decreased between the 2006 actual expense and 

the 2007 estimated expense. However, it should be noted that from 2004 to 2007 the 

outside service labor hour rates have increased, with increases of a few percent for general 

laborers, to 28% for instrument technicians, and to 38% for insulators. 

As discussed in CA-IR-74, part g., the budgeted staffing level and associated straight 

time and overtime coupled with budgeted outside services are the level of maintenance 

effort needed to manage the backlog of work, perform needed maintenance work, and 

minimize the deferral of work. Consequently, since the Maintenance Division is not fully 

staffed in 2007 as of this date, the actual labor expense for HECO Maintenance Division is 

expected to be less than estimated and the corresponding actual outside service expense is 

expected to be higher than estimated. 

While HECO is performing work at a level which results in a reasonable and acceptable 

level of reliability, decisions often must be made, as described in HECO's responses to CA-

IR-240, -241, and -242, to divert resources from the performance of discretionary work to 
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manage more important emergent work that is deemed non-discretionary. As resources are 

shifted away from discretionary work, that discretionary work is deferred. Deferral of 

discretionary work, if not managed, could result in the added expense ofthe deferred work 

becoming higher when it is finally performed. 

Examples of lower priority deferred work was presented in HECO T-6, page 52, and 

discussed further in HECO's response to CA-IR-76. There are more examples of work that 

has been deferred or not acted upon in the work order backlog. As a consequence of 

deferring discretionary work, more maintenance would be performed on the items such as: 

1. Instrument calibration, 

2. valve repairs, 

3. soot blower maintenance, 

4. traveling screen maintenance, 

5. wastewater treatment facility maintenance, 

6. air preheater hopper repairs, 

7. waste oil maintenance, 

8. general housekeeping, 

9. boiler cold pressurized pipeline repair work, 

10. drain trap maintenance, 

11. plugged drain line maintenance, 

12. deck grating maintenance, and 

13. traveling screen piping maintenance. 

b. Please see Attachment 1 for work that was deferred from prior years and is expected to be 

done in 2007. 
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c. HECO has done a good job of maintaining its generating system and performing the critical 

work necessary to maintain the reliability of its generating system, given the situation it has 

faced in recent years. Nonetheless, HECO needs to do (and is taking steps to enable it to 

do) an even better job (i.e., be in a position to do more work) now and in the future. This 

has been addressed at length in HECO T-6 and related IR responses in HECO's 2005 test 

year rate case, in recent Adequacy of Supply Reports, in the 2006 ESI Report (provided in 

response to CA-IR-37 on Attachment 1), in HECO T-6 in this rate case, and in various 

responses to IR's in this rate case (such as the response to CA-IR-228). 

The premise of CA-IR-234, part c , that "work performed in prior ycais was not 

sufficient to adequately maintain the Company's generating units" is not supported by the 

facts presented by HECO in this proceeding. To the contrary, as stated in HECO's response 

to CA-IR-74, part e., "the combination of HECO labor expense for straight time and 

overtime hours, plus the expense for outside contractor support, reflects a level of spending 

needed to operate and maintain the Company's generating plants at adequate levels of 

performance and reliability." As discussed in the 2006 AOS and restated in HECO T-6, 

pages 9 and 10, the Forwmd Looking EFOR for 2006 was projected to be 6.8% and this 

projection is considered to have been reasonable based on a variety of factors including the 

ages ofthe generating units and the expectation of more catastrophic forced outages and 

deratings that relate to the current operating duties ofthe units and auxiliary equipment. 

The actual EFOR for 2006 was 5.3%, and is considered to be indicative of acceptable 

reliability for the HECO fleet in 2006. As stated in the 2007 AOS, the Forward Looking 

EFOR for 2007 is projected to be approximately 5.4%. HECO T-6, pages 11 and 12, notes 

that, "adequate amounts of preventive and corrective maintenance must be performed on a 
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continuing basis to sustain the reliability of HECO's generating units at acceptable levels." 

As reserve margins have decreased over recent years, it has been necessary to operate most 

ofthe aging units more hours and at higher capacity factors, except in years when 

significmit Planned Outages (i.e., "overhaul") occur. 

The costs to perform the necessary levels of preventive and corrective maintenance 

have increased significantly in recent years. Following are a few examples of maintenance 

work related to the age ofthe units that add significantly to maintenance costs. 

1. Boiler convection heat transfer sections are at or near the end of their useful lives. Not 

all areas ofthe same convection pass deteriorate at the same rate. Recently the Kahe 1 

reheater lower half was replaced due to its poor condition. The upper half of the Kahe 

1 reheater was not replaced because its tubes were in acceptable condition. If the entire 

reheater had been replaced, it would have been performed as a capital project and there 

would be no corresponding O&M expense. The total cost for replacing the lower half 

ofthe reheater on Kahe 1 was an O&M expense. 

2. The waterwall comer tubes on the Combustion Engineering boilers (i.e., Waiau 7, 

Waiau 8, Kahe 3, and Kahe 4) are at the end of their useful lives and need to be 

replaced. If not replaced, chronic tube failures and forced outages can be expected. 

These tubes are being replaced in Waiau 7 and Kahe 3 in 2007 and in Waiau 8 and 

Kahe 4 in subsequent years. The total cost for these tube replacements me O&M 

expenses. 

3. Waiau 3 and 4 front waterwalls need to be replaced in part or in total. 

4. Waiau 3 and 4 and Honolulu 8 mid 9 have extensive amounts of thermal insulation that 

contain asbestos. The insulation is deteriorating and must be removed and replaced as 
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it deteriorates. Deteriorating insulation must be replaced during overhauls or extended 

maintenance outages on all units, not only Waiau 3 and 4, and Honolulu 8 and 9. 

5. In the last 5 years on Waiau 3 and Honolulu 9, major cracks were found in the steam 

turbine casings. The cracks were cut out and replaced with weld material. 

6. The amount of non-destructive testing (NDT) that is performed on each steam and 

combustion turbine has increased significmitly. NDT is used to determine potential 

repairs that are necessary to ensure that the turbines are safe to run. 

7. There are other concerns in the aging plants that will have to be addressed in the near 

future, including the 2,300V and 480 V breakers, and the power and signal wiring 

throughout all ofthe power plants. 
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HAWAIIAN ELECTRIC COMPANY INC. 
2007 RATE CASE 

2005 and 2006 work budgeted but not done 
Expect to do in 2007 

Waiau Bathroom/Shower/Locker room Refurbishment 
Waiau Travel Screens 
Waiau Gantry Crane Mech/Hydraulic Repairs 
Waiau BFP Overhaul / Motor Service 
Waiau Condensate Pump Overhaul / Motor Service 
Waiau Waste Water Treatment Facility Repairs 
Waiau Shop BIdg Repairs 
Waiau Waste Water Treatment Facility Repairs - General 
Kahe Culvert Drain Maintenance 
Kahe Waste Water Structural Maint 
Kahe Demin Structural Maint 
Kahe Locker Room Lockers/Replace/Realign 
Kahe Intake Bar Grills Insp & CIn 
Kahe Basin Intake Dredging 
Kahe Distilled Water Tanks Insp & Rpr. 
Kahe 5&6 ACW Lines/ Inspect, Repair, Replace 
Kahe Discharge Shoebox Repairs 
Kahe Turbine Deck Drains 
Kahe Turbine Deck Coating Repairs 
Hon Building Repairs 
Hon Waste Water Pit Repairs 
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CA-IR-235 

Ref: Response to C^A-IR-76, (Lower Priority Deferred Work). 

According to the response, the listed cathodic protection and spalling repairs at page 52 of T-6 

were deferred in prior yems mid "will not likely be done in 2007." Please provide the following 

information with respect to this statement: 

a. Explain the considerations that make this type of work discretionary, indicating impacts 

upon reliability, employee safety, asset protection mid any other criteria. 

b. Which, if any, of the projects were included within the 2005 rate case expense projections? 

c. Explain how the Company creates and prioritizes its list of projects and other work orders at 

each generating station. 

d. Provide a detailed listing of all projects and other maintenance work orders at each 

generating station that were determined to be lower priority and were budgeted 

expenditures, but were ultimately not incurred as expenses in the year 2005. 

e. Provide a detailed listing of all projects and other maintenance work orders at each 

generating station that were determined to be lower priority and were budgeted 

expenditures, but were ultimately not incurred as expenses in the year 2006. 

HECO Response: 

a. Discretionmy work typically has the following characteristics: 

1. Not performing the work does not pose an immediate safety or health risk, 

2. The work is not mmidated by State or Federal law or regulations, and not mandated by 

any HECO permit issued by any State or Federal agency. 
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3. Not performing the work does not pose a significant probability of serious adverse 

environmental impact, 

4. The work is not required by an existing contract or agreement, 

5. Not performing the work does not pose a significant probability of a forced outage or 

forced derate, or 

6. The work can be deferred at least one year with no significant adverse consequences. 

The specific cathodic protection work and spall repairs in question had all the characteristics 

listed above. 

b. The work activities noted on HECO T-6, page 52, were included in the initial 2005 budget, 

upon which the test year expense estimates were based. As stated in HECO's response to 

CA-IR-76, the Cathodic Protection work for Honolulu, Kahe, and Waiau, and the Waiau 

Circulating Water Spalling Repairs, were not included in the 2007 Production O&M test 

year expense estimate. 

As noted in testimony and in numerous information responses in the 2005 test year rate 

case and in this rate case, there are expected to be, and normally are, differences between 

specific work included in the budget for a particular year, and the work that actually is done. 

For example, HECO's 2005 test year expense estimate for Production O&M was based on 

the 2005 budget estimate prepared in 2004 before making the adjustments discussed in 

direct and rebuttal testimonies. HECO's 2005 test yem rebuttal estimate, after the 

adjustments, was $56,497,000. (See Attachment 1 to this response.) The Stipulated 

Settlement amount for 2005 test year was $53,269,000. (See pages 27 to 28 of HECO's 

Opening Brief filed with the Commission on December 2, 2005 in Docket No. 04-0113.) 

In total, the final recorded Production O&M expenses for 2005 were $57,129,000 (the sum 
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of 2005 Operations Expense of $22,458,000 and 2005 Maintenance Expense of $34,671,000 

from HECO-622 and HECO-623, respectively). Actual 2005 expenses were $3,860,000 

greater than the 2005 test year Stipulated Settlement amount. 

2005 Actual 2005 TY Rebuttal 2005 TY Settlement 

Production Operations 

1 Labor $12,304 

2 Non-Labor $10,154 

3 TOTAL $22,458 

Production Maintenance 

$13,398 

$10,240 

$23,638 

$13,180 

$ 9,229 

$22,409 

1 Labor 

2 Non-Labor 

3 TOTAL 

TOTAL 

Production Labor 
Settlement Total 

Adj. 

$10,519 

$24,151 

$34,671 

$57,129 

$12,372 

$20,487 

$32,859 

$56,497 

$11,159 

$19,797 

$30,956 

$53,365 

($96) 
$53,269 

c. HECO has several stakeholders who pmticipate in the annual budget process to create and 

initially prioritize lists of projects and other work for each generating station. The 

stakeholders include, but me not limited to, PSO&M Department Manager, Maintenance 

Superintendent, the Station Maintenance Supervisors, Predictive Maintenance Specialists, 

Station Superintendents, and Senior Supervisors for Operations, Resource Planners, System 

Owners, and O&M Engineers. At mid-year, the stakeholders create a list of projects and 

work for the following year based, in part, on: 1) review the current year's work list and 

identification of work that needs to recur on an annual basis; 2) review ofthe current year's 

work list and identification of work that is not expected to be performed or completed in the 
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current year; and 3) new work that they are aware of that needs to be performed. That list is 

then prioritized in accordance with the prioritization legend shown on CA-IR-2, 

Attachment 13D, page 6. Prioritization is performed by following the steps below: 

1. Classify the work as Discretionary or Non-Discretionmy by reviewing it against the 

6 characteristics listed in part a. of this response. 

2. Identify the area of impact (Safety/Security, Legal/Regulatory, Reliability, Heat Rate, 

Plmit and Property, and Work Environment). Impact mea 1 (Safety/Security) will 

generally be given a higher priority than 2 (Legal/Regulatory) and so on. 

3. Identify if the impact is major or minor. Activities with a major impact will generally 

be given a higher priority over mi activity with a minor impact. 

4. Assign a priority from 1 to 5, with 1 being the lowest priority. 

As the year progresses, HECO has several stakeholders who participate in the 

daily/weekly scheduling and prioritization of work orders to be addressed for each 

generating station. The stakeholders include, but me not limited to, the Station Resource 

Planners, the Station Maintenance Supervisors, Station Superintendents, and Senior 

Supervisors for Operations, and System Owners. Each work order is assigned a priority 

(e.g., "emergency", "high", "medium", or "low") by the creator ofthe work order that 

corresponds with the priority assigned to the project or work in the four-step process 

described above. The Station Resource Planners prepare a four-week schedule of work 

orders to be addressed based on the assigned priority, confirm that all materials are on hand, 

mid that trades and crafts personnel are available to perform the work. The four-week 

schedule is reviewed and updated based on priorities discussed among the stakeholders at 

meetings that occur as often as daily at each generating station. 
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Work can also be reprioritized based on budget. As described in part b., above, there 

are expected to be, and normally are, differences between specific work included in the 

budget for a particular year and the work that actually is done. Unbudgeted work 

requirements due to forecast overruns or unforeseen equipment failure can and will occur 

during the yem. Budgeted but lower priority work activities me then deferred to allow 

funds to be diverted to perform the higher priority unbudgeted or emergent work. HECO's 

response to CA-IR-240 d. describes $5,886,000 of unbudgeted expenses for overhaul or 

outage project expenses in 2007. The lower priority work and other discretionary work 

described in HECO's responses to CA-IR-240, -241, and -242 will be deferred to allow the 

funds initially allocated to that work to be used to offset the unbudgeted increases in these 

overhaul and outage projects. 

If the Production O&M budget did not include discretionary work, all unbudgeted work 

that had to be performed would result in overrun relative to the budget. Accordingly, being 

able to offset this type of work with the deferral of discretionary work helps to manage 

resources and expenses. Attachments 2 and 3 to this response list discretionary or lower 

priority work that were budgeted but not performed in 2005 and 2006 to offset overruns in 

expenses. 

HECO notes that lower priority work cannot be postponed indefinitely. As reflected in 

CA-IR-240, -241, and -242, discretionary work items, if deferred, may eventually be 

elevated in priority and may become reclassified as "non-discretionmy." Moreover, 

unbudgeted non-discretionary work that was not scheduled (e.g., corrective maintenance to 

repair broken equipment that is causing a forced outage) could be more expensive to 

perform than similm work planned in advance. 
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d. Please refer to Attachment 2 for lower priority discretionary or lower priority work 

budgeted for 2005, but not performed that year. As described above, funds for deferred 

work me used to offset the cost of unforecasted work or overruns in other higher priority 

work. Also, lower priority discretionary work can be deferred, but may eventually become 

elevated in priority and may become reclassified as "non-discretionmy". 

e. Please refer to Attachment 3 and the discussion in part d., above. As described above, funds 

for deferred work are used to offset the cost of unforecasted work or overruns in other 

higher priority work. Also, lower priority discretionary work can be deferred, but may 

eventually become elevated in priority and may become reclassified as "non-discretionary". 
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Hawaiian Electric Company, Inc. 
2005 TEST YEAR 

OTHER PRODUCTION OPERATION & MAINTENANCE EXPENSES 
($ Thousands) 

Line 

PRODUCTION OPERATION 

1 Labor 

2 Non-Labor 

(A) 

HECO 
Direct 

(B) 

Adjust
ments 

(C) 

HECO 
Rebuttal 

13,398 

10,479 

3 Total Operation 23,877 

PRODUCTION MAINTENANCE 

4 Labor 

5 Non-Labor 

6 Total Maintenance 

7 TOTAL PRODUCTION O&M 

0 

(239) 

(239) 

13,398 

10,240 

23,638 

12,372 

18,792 

31,164 

55,041 

0 

1,695 

1,695 

1,456 

12,372 

20,487 

32,859 

56,497 

Source: Column A: HECO-615 
Column B, Line I: HECO-R-603, Line I 
Column B, Line 2: HECO-R-603, Line 2 - 8 
Column B, Lines 4: HECO-R-604, Line 1 
Column B, Lines 5: HECO-R-604, Lines 2 - 6 
Column C: Column A + Column B 
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HAWAIIAN ELECTRIC COMPANY INC. 
2007 RATE CASE 

2005 lower priority work budgeted 
but not performed 

Waiau Turbine deck coating 
Waiau 7/8 Corrosion Control 
Waiau Building Repairs Units 3&4 
Waiau Bathroom/Shower/Locker room Refurbishment 
Waiau Cathodic Protection 
Waiau Travel Screens 
Waiau Gantry Crane Mech/Hydraulic Repairs 
Waiau Two (2) BFP Overhaul / Motor Service 
Waiau Tv/o (2) Condensate Pump Overhaul / Motor Service 
Waiau Station Fencing Repairs 
Waiau Waste Water Treatment Facility Repairs 
K1-6 Structural Painting 
Kahe IK Soot blower Repairs 
Kahe Culvert Drain Maintenance 
Kahe Roadside Landscaping 
Kahe Cathodic Protection 
Kahe Screen Wash Water Piping 
Kahe Condensate. PP OH 
Kahe Discharge Shoebox Repairs 
Kahe Waste Water Structural Maint 
Kahe Demin Structural Maint 
Hon Building Repairs 
Hon CWP or CDP or BFP overhaul 
Hon Cathodic Protection 
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2006 Production O&M lower priority work 
budgeted but not performed 

Hon Install Energy Efficient Lighting 
Hon Building Repairs 
Hon Condenser Corrosion (Repairs External) 
Iwilei Truck Station Modifications 
Hon Cathodic Protection Repairs 
Hon Waste Water Pit Repairs 
Waiau Paint - Corrosion Control 
Waiau Shop BIdg Repairs 
Waiau Building Repairs Units 3&4 
Waiau Roll-up Door Maintenance 
Waiau Gate Maintenance 
Waiau Cathodic Protection 
Waiau Circ Water Spall Repairs 
Waiau Distilled Water Tank Maintenance 
Waiau Waste Water Treatment Facility Repairs - General 
Waiau Waste Water Treatment Facility Maintenance - Batch/Sludge Tank 
Waiau Diesel Oil Tank A clean & inspect interior 
Kahe 1-6 Corrosion Control 
Kahe Demin Structural Maint 
Kahe Waste Water Structural Maint 
Kahe Locker Room Lockers/Replace/Realign 
Kahe Intake Bar Grills Insp & CIn 
Kahe Admin Office/Refurbish, Paint, Ceiling Panels 
Kahe Basin Intake Dredging 
Kahe Culvert Drain Maintenance 
Kahe Distilled Water Tanks Insp & Rpr. 
Kahe Boiler Feed Pump OH (1) 
Kahe Circ Water Pump OH (1 
Kahe Condensate Pump OH 
Kahe Cathodic Protection 
Kahe Screen Wash Water Piping 
Kahe 5&6 ACW Lines/ Inspect, Repair, Replace 
Kahe Discharge Shoebox Repairs 
Kahe Turbine Deck Coating Repairs 
Kahe Turbine Deck Drains 
Kahe Pond 2A & 2B Sludge Removal 


